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It has beih the aim of the authors, in preparing 
this work, to "make it eminently both a practical and 
a theoretical . treatise on the science of nmnbers. 
They have jtherefore adopted that arrangement which 
has appeared the most philosophical, and, at the same 
time, the best suited to the comprehension of the 
learner. 

They have bestowed great labor on the rules and 
definitions, in order to make them Itieid, concise, and 
ctccurate ; and they have carefully avoided introducing 
any illustrations or remarks not necessary to a clear 
underst^ndmg of the subject. 

The examples have been prepared with much dis- 
crimination. Many of them are questions which have 
actually occurred in ordinary businei^ transactions. 

They would call attention first to the examples 
in addition, some of w:hich have been so arranged as 
to bring together the some combination of figures 



4 PBEFACS. 

throughout the same line. The long leger columns 
are designed for those who wish to acquire a facility 
in adding long columns. This is one of the most 
useful exercises in arithmetic to which pupils can be 
accustomed. 

They would also call particular attention to the 
rule for finding the least common multiple^ the rule 
of alligation, and the rule for extracting the cube root. 
These rules are clear and concise, and can be most 
rigidly demonstrated ; while in the processes indicated 
by them there is a saving of more than one half of 
the figures, as compared with the processes in similar 
works now in common use. The section on fractions, 
they think, will also commend itself to every experi* 
enced teacher. 

Although the preface is not the proper place for dis* 
cussing the best method ,of teaching arithmetic, yet 
the authors cannot refrain from urging upon all teach- 
ers not to allow their pupils to attempt to solve a 
question till they fully understand all its conditions, 
and always to require them to state the principles 
upon which each solution is founded. Pupils should 
be accustomed to write questions of their own undar 
each rule. This is a very important exercise. 

They would also suggest that, in every question in 
which there are both multiplication and division, the 
pupil should at first indicate the processes by their 
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appropriate signs, and then cancel the factors common 
to the dividend and divisor. 

In the preparation of this work, a large number of 
the recent English and American treatises on arithme- 
tic have been consulted, and the most valuable math« 
ematical works of the French. 



PREFACE TO THE REVISED EDITION. 

The most important changes that have been made in this 
edition are, the adding of a large number of practical exam- 
ples, and an Appendix, containing numerous original con- 
tractions in multiplication. These contractions can be made 
of verj great practical value, and much time and labor can 
be saved by the pupil, if he becomes early familiar with them 
and the principles upon which they depend. It is earnestly 
recommended that the " Intellectual Arithmetic be studied in 
connection with the Practical," as in that all the principles of 
the Practical are* inductively developed. 

A* 
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It has be#h the aim of the authors, in preparing 
this work, to: inake it eminently both a practical and 

* 

a theoretical . treatise on the science of nmnbers. 
They haye jtfaerefore adopted that arrangement which 
has appeared the most philosophical, and, at the same 
time, the best suited to the comprehension of the 
learner. 

They have bestowed great labor on the rules and 
definitions, in order to make them Iticid, concise, and 
accurate ; and they have carefully avoided introducing 
any illustrations or remarks not necessary to a clear 
understanding of the subject. 

The examples have been prepared with much dis- 
crimination. Many of them are questions which have 
actually occurred in ordinary business transactions. 

They would call attention first to the examples 
in addition, some of w;hich have been so arranged as 
to bring together the same combination of figures 
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throughout the same line. The long leger columns 
are designed for those who wish to acquire a facility 
in adding long columns. This is one of the most 
useful exercises in arithmetic to which pupils can be 
accustomed. 

They would also call particular attention to the 
rule for finding the least common multiple^ the rule 
of alligation, and the rule for extracting the cube root. 
These rules are clear and concise, and can be most 
rigidly demonstrated ; while in the processes indicated 
by them there is a saving of more than one half of 
the figures, as compared with the processes in similar 
works now in common use. The section on fractions, 
they think, will also commend itself to every experi- 
enced teacher. 

Although the preface is not the proper place for dis- 
cussing the best method ,of teaching arithmetic, yet 
the authors cannot refrain from urging upon all teach- 
ers not to allow their pupils to attempt to solve a 
question till they fully understand all its conditions, 
and always to require them to state the principles 
upon which each solution is founded. Pupils should 
be accustomed to write questions of their own undar 
each rule. This is a very important exercise. 

They would also suggest that, in every question in 
which there are both multiplication and division, the 
papil should at first indicate the processes by their 
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appropriate signs, and then cancel the factors common 
to the dividend and divisor. 

In the preparation of this work, a large number of 
the recent English and American treatises on arithme- 
tic have been consulted, and the most valuable math** 
Bmatical works of the French. 



PREFACE TO THE REVISED EDITION. 

The most important changes that have been made in this 
edition are, the adding of a large number of practical exam- 
ples, and an Appendix, containing numerous original con- 
tractions in multiplication. These contractions can be made 
of very great practical value, and much time and labor can 
be saved by the pupil, if he becomes early familiar with them 
and the principles upon which they depend. It is earnestly 
recommended that the ^^ Intellectual Arithmetic be studied in 
connection with the Practical/' as in that all the principles of 
the Practical are' inductively developed. 

A* 
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ADDITION. 



23. Add together 12345, 54321, 678, and 876. 

24. Add together 6789, 3211, 7456, and 2546. 

25. Add together 40396, 43745, 675, and 96. 

26. Add together 70964, 84345, 4327, and 75. 

27. Add together 90, 4360, 10345, and 467634. 

28. Add together 3, 7506, 42, 90704, and 7^y 

29. Add together 78960, 45, 960, 301, and 84. 

30. Add together 5360^ 4263, 2, 7503, and 801. 

31. Add together 934, 8375, 2013, 46, and 7640 

32. Add together 7560, 473, 421, 76, and 96341. 

33. Add together 7345, 8403, 642, 24, and 8460. 

34. Add together 9345, 6704, 6340, 54, and 760. 

35. Add together 2317, 5742, 96043, and 8483. 

36. Add together 2319, 64893, 45407, and 98. 

37. Add together 4296, 3715, 39624, and 7434. 

38. Add together 968732, 201, 28346, and 291. 

39. Add together 234604, 8764, 2346, and 734. 

40. Add together 424603, 26934, 80973, and 73 

41. 964564 + 843453 + 372131+234560=? 

42. 843735 + 345841 + 673450 + 343466 = 

43. 432846 + 648345 + 873459 + 673489 = 

44. 84932 1 + 734463 + 734649 + 763921 = 

45. 734561 + 234764 + 245321 +289641 = 

46. 346734 + 824375 + 654342 + 73493 1 = 

47. 729329 + 324643 + 320103 + 345603 = 

48. 678456 + 324321 + 735920 + 275463 = 

49. 372635 + 424851 + 734639+273486 = 

50. 934275 + 604922 + 234769 + 832834 = 

51. 634296 + 234283 + 864234 + 234675 = 

62. 376263 + 456934 + 963264 + 239340 zn 

63. 763412 + 123456 + 789654 + 236960 = 

64. 656789 + 756789 + 639936 + 735535 = 
B5. • 324423 + 459954 + 863638 + 450207 = 
66. 875634 -L 845673 + 437734 + 960784 = 
57. 735640 4. 937456 + 784503 + 875406 = 
68. 345634 + 783453 + 456278 + 673840 = 







ADDITION, 

59. What is the sum of the following numbefs ? — ^ 
Si?: hundred and five ; thirty-seven ; four thousand 
five hundred and twenty ; thirty-seven millions ; two 
hundred and one ; ninety-nine thousand and. nine. 

60. Find the sum of three thousand seven hundred 
and forty-four ; nine million fourteen thousand and 
eleven ; five hundred and eight njillions two hundred 
and three thousand and twenty-five. 

61. A merchant, commencing business,,had in cqsh 
6330 dollars, goods valued at 9875 dollars,^%a!ik stock 
valued at 4320 dollars, railroad stock valued at 2700 
dollars : during the year, he gained above his expenses 
2316 dollars. What was he worth at the end of the 
year? 

62. A merchant sold five bales of cloth. For the 
first bale he received 735 dollars, for the second 637 ['^ ) 
dollars, for the third 573 dollars, for the fourth 391 37 J 
dollars, for the fifth 721 dollars. How niuch did he J? / 
receive ? J2. / ., 
/ 63. A farmer received for the produce of his farm 

in one year as follows : for hay 276 dollars, for pota- 
toes 391 dollars, for oats and corn 234 dollars^ for 
fruit 567 dollars. How much did he receive ? 

64. A man paid 3234 dollars for his farm, 5640 dol- 
lars for his house, 1500 dollars for his furniture, and 
539 dollars for his stock and tools. What did he pay 
for the whole ?^ 

65. There are two numbers j the less is 93078, the 
diflFerence is 4796. What is the greater ? 

66. A man owns three farms ; the first is valued at 
5697 dollars, the second is valued at 9630 dollars, the 
third at 1639 dollars. How much are the three worth ? 

67. A gentleman left in his will to his three sons 
1930 dollars each, to his tw;o daughters 1737 dollars 
each, to his wife 930 dollars more than all his chil- 
dren. What was his wife's portion, and what was the 
value of the whole estate ? 




76643 
76643 
76543 
76643 
76643 
76643 
76643 
76543 
76543 
76643 
76543 
76543 
76543 
76543 
64943 
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33146 
40364 
37644 
72212 
31264 
27623 
63433 
37664 
12316 
61141 
37654 
31234 
42222 
37664 
44454 
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98766 
98766 
98765 
98766 
98765 
98766 
98766 
98766 
98766 
98766 
98766 
98765 
98765 
98766 
65665 
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29966 
97194 
116l3 
82453 
27644 
93216 
19269 
81621 
27434 
91966 
12169 
97695 
23416 
87999 
21984 
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76586 
34624 
76686 
34524 
76686 
34624 
76686 
34624 
76686 
34524 
76586 
34624 
76686 
34524 
47868 

74. 
45363 
88868 
22242 
84587 
86523 
48868 
82242 
24587 
83623 
13868 
14242 
84687 
22623 
88867 
16818 
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18766 
92346 
18766 
92346 
18766 
92346 
18766 
92345 
18766 
92346 
18766 
92346 
18765 
76426 

75.~ 
32142 
88469 
26976 
3^785 
72329 
86788 
21863 
33369 
76786 
84956 
26473 
31787 
73324 
86789 
67809 
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864212 


73^849 


989123 
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456789 


8367402 
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847963 


789123 


92468.9 


74^43 


456789 


763246 


23^61 


123456 


835792 


746874 
934746 


789123 


468367 


466789 


924683 


87^346 


123466 


579246 


934766 


789123 


836798 
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873456 


123456 
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864680 


789123 


579864 


234672 


466789 


297531 


326871 


246842 


13679S 


479234 


367931 


246834 


846646 


642248 


82424S. 


823466 


766139 


357964 


245734 


246842 


872278 


872476 


667931 


376946 


896731 


642248 


62486!? 


466841 


763139 


375937 
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246842 


872469 


814563 • 


367931 
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932768 . 


763913 


472963 


4^6346 


376913 


876847 


. 345634 


426428 


864314 


734734 


, 673931 


734561 


734664 


624824 


273475 ^ 
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456789 
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456789 
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466^89 
123a56 
789&23 
46qr89 
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874563 
376634 
937565 
876734 
698946 
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MULTIPLICATION.* 

SECTION IV. 

* 

18. Multiplication is the process of finding the 
sum of a number, when taken as many times as there 
are units in another, number. 

In multiplication, two rfumbers are given to find, a 
third. The nupber takfeh to ixiake the third number 
is called the multiplicand. The number denoting 
how many times the multiplicand, is taken, is called 
the multiplier. The number resulting from the multi- 
plication is called the product The multiplicand and 
multiplier are czWed factors. 

Obs. The term factor is derived from a Latin word^ signifjing to 
make, Qx produce. ■•./'■' 

19. The sign of multiplication is a cross, Xj and it 
read, multiplied by, or times. Thus, 9x8z=72 is read 
9 times 8 are 72. 9 is the multiplicand, 8 the multi- 
plier, and 72 the product 

20. Rule. Write the smaller number under the 
larger^ units under unitSy tens under tens, Sfc. When 
the smaller number consists of but one figure^ multiply 
each figure in the upper number in succession^ begin^ 
ning with vrnts^ by this smaller number^ and write the 
right hand figure of each product under thefigu/re used 
as a multiplier^ and add the remaining figu/re or figures 
as in addition. When there is more than one figure in 
the smaller number, multiply each figure in the upper 
number in succession, beginning with units by each sig- 
nificant figure in the lower number, 'and write the right 

What is multiplication? What is the number produced by mnltt 
plication called ? What is the multiplicand 1 What is the multi 
plier ? What are factors ? What is the sign of multiplication ? Eecite 
the rale. 

* Note C. ' 
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htmd figure of the product under the figums used as 
multipliers J and add the left hand figure or figures as in 
addition. The sum of the several products will be the 
product sought,^ 

Proof. Write the larger number under the smaller^ 
and multiply as before. If the product be the same, the 
work is supposed t& be right. 

Obs. 1. When both numbers are abstract, the larger number may be 
regarded as the multiplicand, and the smaller the multiplier. When the 
numbers are not both abstract, the conditions of the question will indicate 
which is to be taken for the multiplicand and which for the multiplier. 

Obs. 2. The multiplier must always be regarded as an abstract number, 
and must denote the number of times the multiplicand is taken. And the* 
product will be of the same kind as the multiplicand. If the multiplicand 
be dollars the product will be dollars, &c. 

1. Multiply 4657 by 8. 

4657 
8 

37256 

The 7 units, multiplied by 8, are equal to 56 : write 
the 6 uhder the 8, and reserve the 5 to be added to the 
next product. 8 times 5 are 40, to which 5 being 
added, makes 45: write the 5 under the column of 
tens, and reserve the 4 to be added to the next product. 
8 times 6 are 48, to which 4 being added, makes 52 : 
write the 2 under the column of hundreds, and re- 
serve the 5 to be added to the next product. 8 times 
4 are 32, to which 5 being added, makes 37, which is 
to be written under the last column. 

2. Multiply 66943 by 58. 

65943' 

58 

527544 
329715 

3824694 
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24 MULTIPLICATION. 

Multiply Ulr the 8 units, as in the last example. Then 
multiply by the 5 tens. The first product is 15 : 
write the 5 directly under its multiplier, reserve the 
1 for the next product of 4 by 5, which is 20 ; the 

1 being added, makes 21 : write the 1 at the left of 
the 5, under the column of hundreds, and reserve the 

2 for the next product of 9 by 5, which is 45, to whicTi 
2 being added, makes 47 : write the 7 at the left of 
the 1, and reserve the 4 for the next product of 5 by 
6, which is 25, to which 4 being added, makes 29 : 
write the 9 at the left of the 7, and reserve the 2 for 

* the next product of 6 by 5, which is 30, to which 2 
being added, makes 32, which is to be written at the 
left of the 9. The sum of the several products is 
3824694, the required product. 

EXAMPLES. 
3. 4. 6» 6. 

4294 3276 8762 9743 



x/ 





9. 10. 

3767 6886 

_ 44 68 

r^ 'if.'' u. 

^ 8766 6643 

* 942 842 



16. 17. 18. 

3266 9463 3472 
384 272 357 



< 






MULTIPLICATION. 


19. 


934567 X 13 = ? 


29. 


456789 X 4361 = ? 


20. 


845603X14 — ? 


30. 


865432 X 6624 = ? 


21. 


945679 X 15 — ? 


31. 


936745X6345 = ? 


22. 


843475 X 16 = ? 


32. 


845346 X 7346 — ? 


23. 


975349 X 17 — ? 


33. 


934575X8431=? 


M. 


873945 X 18 = ? 


34. 


654321 X 3214 = ? 


25. 


943457 X 19 = ? 


35. 


897654 X 4576 = ? 


•26. 


896321 X 21 — ? 


36. 


356891 X 6316 = ? 


27. 


456789 X 23 — ? 


37. 


896453 X 6452 = ? 


28. 


876432 X 24 - ? 


38. 


943456 X 9345 = ? 



26 



21. When there are ciphers at the right hand of 
either the multiplicand or multiplier, or both, — 

Rule. Write the significant figures under each other ^^ 
and multiply only by the significant figures, and to the 
product aniiex as many ciphej^s as there are at the 
right hand of both of the factors. 



39. 6456X20 =? 

40. 3400X7300 = ? 

41. 46000X9300=? 



42. 45634X6200 = ? 

43. 75000X32000 = ? 

44. 8400X7300 =? 



Obs. When ciphers are annexed to whole numbers, the decimal point is 
remoTed as many places to the right as there are ciphers annexed!. .Ajid 
any whole number is multiplied by 10, by every cipher annexed. 

22. When there are ciphers between the significant 
figures of the smaller number, — 

Rule. Multiply by the significant figures only, 
and write the first product of each figure directly under 
its multiplier. 



45. 7644X304 =? 

46. 8456X40006 = ? 



47. 96964X3004 =? 

48. 97564X20008 = ? 



What is the rule for multiplication when there are ciphers at the 
tight of the multipKcand, multiplier, or boch? What is the rule 
when there are ciphers in the multiplier } 

C 



1 



26 MULTIPLICATION. 

\ 

23. When the multiplier is a composite numbc , — 

Rule. Separate the multiplier ijito its several fdo 
tors, and tnultiply first by one factor, and that product 
by another, and so on till all the factors have been used 
as multipliers. The last product vnll be the answer. 

Ob8. a composite number is one which may be produced by multiply- 
ing together two or more whole numbers, both of which must be greatex 
than a unit. The numbers producing the composite number^ when 
multiplied together, are called /ac^ora. (Art. 17.) Thus, 36 is a com- 
posite number, and may be produced by multiplying together 3 and 
12, 6 and 6, 4 and 9, 18 and 2, and 3 and 3 and 4. 

- 49. Multiply 6789 by 42 or 7 X 6 or 3 X 2 X 7. 

50. Multiply 7845 by 56 or 8X7 or 4X2X7. 

51. Multiply 8643 by 54 or 9X6 or 3X3X3X2. 

52. Multiply 9368 by^l or 9X9 or 3X9X3. 

53. Multiply^8645 by 64 or 8X8 or 2x4x8. 

24. When the multiplier consists wholly of 9's, — 

Rule. Annex to the multiplicand as maiiy ciphers 
as there are.9'5 in the m^ultiplier, and from this numn 
ber subtract the multiplicand. 

25. This rule depends upon the principle, that an- 
nexing one cipher to the multiplicand multiplies it by 
10 ; that annexing two ciphers, multiplies it by 100, 
&c. Now, it is evident that if the multiplicand be 
multiplied by 10, it is taken ouce too many times 
for the product of the multiplicand by 9 ; if multi- 
plied by 100, it is taken once too many times for 
the product of the multiplicand by 99, &c. (Art. 28.) 

54. Muhiply 67899 by 9999. 

678990000 
1 67899 

678822101 

"What is the rule when the multiplier is a composite number ? 
What is a composite number ? What is the rule when the multiplier 
consists wholly of 9's } a 



*riiSd 
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55. What will 665 barrels of flour cost, at 7 dollars* 
a barrel ? 

56. How many bushels of corn will 96 acres of 
land produce, if each acre produces 33 bushels ? 

57. In one bushel there are 32 quarts. How many 
quarts are there in 156 bushels ? 

58. In one year there are 8766 hours. How many 
hours will a boy have lived when he is 12 years old ? 

59. In one year there are 525960 minutes. How 
many minutes will a boy have lived when he is 15 
years old ? 

60. In one acre of land there are 43560 feet. 
What would be the price of 1 acre, at 7 cents per 
foot ? What at 8 cents ? What at 12 cents ? What 
at 25 cents ? 

61. Two men start from the same place, at the same 
time, and travel the same way ; the one travels 36 
miles a day, and the other 45 miles a day. How far 
apart will they be in 9 days ? 

62. Two men start from the same place, at the same 
time, and travel in opposite directions ; the one travels 
9 hours a day, at 7 miles an hour ; the other travels 
12 hours a day, at 8 miles an hour. How far apart 
will they be in 6 days ? How far in 11 days ? 

63. If a railroad car moves 38 miles an hour, how 
far would it go in 30 days, of 24 hours each, allowing 
2 hours each day for stopping ? 

64. If 9 men can do a piece of work in 13 days, 
how long would it take one man to (Jo the same work ? 
How many men would do it in one day ? 

65. In 1 mile there are 320 rods. How many rods 
are there in 42 miles? In 336 miles? 

66. A merchant bought 54 pieces of cloth, each 
piece containing 39 yards, and paid 5 dollars a yard ? 
What did he give for the whole ? 

67. In one day there are 1440 minutes. How many 
ninutes in 365 da^Jf 



1 
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^^ SUBTRACTION. 

CinvO^ SECTION V. 

26. Subtraction is the process of finding the di& 
ference between two numbers of the same kind. 

The larger number is called the minuend ; the 
smaller, the subtrahend. 

Obs. The tenn minxAend is from a Latin Word signifying to be 
diminished ; subtrahend from a Latin word signifying to be taken from* 

27. The sign employed in subtraction is a short 
horizontal line, — and is read less. Thus 6 — 4 = 2 
is read, 6 less 4 is equal to 2. 

28. Rule. Write the less number under the greater , 
units U7ider units, tens under tens, Sfc, Beginning 
with units, subtract each figure in the lower line front 
the one above it, and write underneath their difference. 
If the figure in the lower line be greater than the one 
above it, add 10 to the upper figure before subtracting, 
a?idadd 1 to the next left hand figure in the lower line. 

Proof. Add the remainder to the smaller num^ber, 
and, if the work be right, it will be equal to the larger. 

29. This rule depends \ipon the evident principle, 
that the difference of two numbers remains the same 
when each of them is increased by the addition of 
any given number; and the adding of 10 to any col- 
umn, in the upper line, is the same as adding 1 to the 
next left hand column, in the lower line, (Art. 9.) 

1. From 8434536 take 4530644. 

8434536 
. 4530644 

3903892 = the difference. 

What is subtraction ? "What is the minuend ? What tKe subtra 
hend? From what are they derived ? WldlliB the sign of subtrao 
tion ? Kecite the rule. ^^ 
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4 units from 6 units leaves 2 units, which is written 
underneath. As 4 cannot be taken from 3, 10 is added 
to the 3, making 13. 4 from 13 leaves 9, which is 
written underneath, and 1 is added to the 6, the next 
figure oflphe left, in the lower line, making 7. As 7 
cannot b^aken from 5, 10 is added to the 5, making 15. 
7 from 15 leaves 8, which is written underneath, and I 
is added to the cipher in the lower line, making 1, 
which taken from 4 leaves 3. 3 taken from 3 leaves 
0, which is Written underneath. As 5 cannot be taken 
from 4, 10 is added, which 'makes 14. 5 from 14 
leaves 9, which is written underneath. I added to the 
4 makes 5 ; 6 from 8 leaves 3. 



EXAMPLES. 



987^54 
123456 

456789 
357901 




u. 

100000 
33334 




[4. 

4040404 
404040 



5^^ 




U5 



3 

4640 
204024 

6. 

673466 
345674 

9. 

1010101 
10 



100000 

44446 

15. 

6060606 
606060 



^'•5 



?&5^ 




•f 



678932 
466734 

7. 
876678 
734667 

prrm 

10. 

9090909 
90 

100000 



hi 



/ •- 



' 16. 

8080808 
808080 



>/;/)''^ 
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17. 86401 — 7366 =? 

18. 734756 — 340736=? 

19. 936475—463040=? 

20. 909909—98778 =? 

21. 101010—90909 =? 

22. lOQOOO — 77777 =? 



23. %03O4— 730246=? 

24. 875734 — 805346=? 

25. 730370 — 370370=? 

26. 100000 — 9M99 =? 

27. 100000 — 8i|B8 =? 

28. 666666 — 477777=? 



29. From 67567+3456 take 9643+7345. 
' 30. Prom 87567+2678 take 6304+3456. 

31. Prom 73456 + 4345 take 9360+7561, 

32. Prom 93464+7560 take 4234+961. 

33. Prom 8345 + 6734 take 9641 + 1013. 

34. Prom 99875 + 2634 take 7342 + 206. 

35. Prom 8756 + 937 take 7309 + 561. 

36. Prom 3456 + 9879 take 4050 + 345. 

37. From one thousand one hundred and one, sub* 
tract nine hundred and eleven. 

38. Prom fifty thousand, subtract five thousand five 
hundred and five. 

39. Prom one million, subtract one hundred and one. 

40. Prom thirty millions, thirty thousand and thirty, 
subtract three millions three thousand and three. 

41. What time elapsed from the flood, 2348 A. C, 
to the death of Abraham, 1821 A. C. ? 

42. What time elapsed from the death of Abraham 
to the revolt of the ten tribes of Israel, 957 A. C. ? 

43. How many years from the first settlement in 
Greece, 1850 A. C., to the founding of Rome by Rom- 
ulus, 753 A. C. ? 

44. How many years from the destruction of Troy, 
1184 A. C, to the founding of Rome? 

45. How many years from the discovery of America 
by Christopher Columbus, in 1492, to the declaration 
cf American independence, in 1776 ? 

46. George Washington died in 1799, and was 67 
years old. In what year was he born? 
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47. Benjamin Franklin was born in 1706, and died 
in 1790. How old was he when he dieJl 
' 48. Cotton was first planted in the United States in 
1769. How many years since ? 

49^ Glass windows were first used in England in 
1180. How many years since ? 

50. Newspapers were first published in 1630. How 
many years since ? 

51. Quills were used for writing in 636, How 
many years since ? 

53. The first permanent settlement in Yirginia was 
made in 1607. How many years since ? 

63. Figures were used by the Arabs^ who borrowed 
them from the Indians in 813. How many years is it 
since? 

54. A gentleman sold a farm for 5600 dollars, 
which was 540 dollars more than it cost him. What 
did it cost him ? 

55. A borrowed of B 9374 dollars, and paid at one 
time 674 dollars, at another 866 dollars. What then 
remained unpaid ? 

66. Three persons, A, B and C, agreed to purchase 
a quantity of land for 9000 dollars ; A agreed to pay 
2400 dollars, B twice as much, and C the remainder. 
What sum will C have to pay ? 

67. A has 624 dollars more than B, 500 dollars less 
than C, who has 119^, What sum then has B ? 

58. A farmer sold the produce Oi^his farm for 1264 
dollars. He paid for labor 248 dollars, for groceries 
362 dollars, and for other expenses 278 dollars. How 
much had he remaining ? 

69. A merchant sold goods for 3468 dollars, which 
was 1276 dollars more than he gave for them. What 
did he give for them ? 

60. How much is the excess of the number 90,845 
above the number 70,767 ? -* 
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"^ DIVISION.* 

SECTION VI. 

30. Division is the process of finding how nJiny 
times one number/ is contained in another of the same 
kind, or of finding into how many equal parts a given 
number can be divided. 

31. The number to be divided is called the dividend. 
The number divided by is called the divisor. The 
result is called the quotient When any thing remains 
after dividing, it is called the remainder^ and is always 
of the same kind as the dividend. 

Ob8. The term qttctieni is from the Latin word guotieSf signifjdng how 
many times, 

' 32. The sign of division* is a horizontal line be- 
tween two dots, -r-, and is read divided by. Thus 
12~3=:4 is read, 12 divided by 3 is equal to 4. 

When the dividend and divisor are both of the same 
kind, the quotient will denote how many times the 
divisor is contained in the dividend. When they are 
not of the same kind, the divisor will denote into how 
many equal parts the dividend is to be divided, and 
the quotient will denote the value of each part. 

Thus, 24 cents divided by 6 cents gives 4 for the 
quotient; and 36 yards divided by 4 yards gives 9 fo? 
a quotient. Andjf 6 yards of cloth cost 24 dollars, ] 
yard will cost, not as many dollars as 6 yard.s are con 
tained in 24 dollars, but ^ of 24 dollars, which is 4 
dollars. 

Division is the reverse of multiplication. In multi- 
plication two factors are given to find a product. In 
division the product and one factor are given to find 
the other factor. 



What is division ? Wliat is the dividend ? What is the divisor f 
What is the quotient 1 What is the remainder % What is the sign of 
division ? 

* Note D 
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33. When the divisor does not exceed 12, — 

• 

Rule. Write the divisor at the left of the dividend. 
Find how many times the divisor is contained in the 
first left hand figure or figures ^ and write underneath 
the result. If there be no remainder ^ divide the next 
figure or figures in the same manner. If there he a 
remainder y suppose it to he prefixed to the next figure 
of the dimdend, and divide as before. 

Obs. When the divisor is not contained in any figure of the divi- 
dend, excepting the first, a cipher must be written in the quotient. 

1. Divide 8766 by 6. 

Divisor, 6) 8756, dividend. 
Cluotient, 1459, and 2 remainder. 

6 is contained in 8 once, and 2 over. Write the 1 un- 
derneath, in the quotient, and prefix the 2 to the next 
figure, 7, making 27. 6 in 27 4 times, and 3 over. 
Write the 4 in the quotient, and prefix the 3 to the 5, 
making 35. 6 in 35 5 times, and 5 over. Write the 
5 in the quotient, and prefix the 5 to the next figure, 
6, making 66. 6 in 66 9 times, and 2 over. Write 
the 9 in the quotient, and the 2 at the right for the 
remainder. 

EXAMPLES. 



2. Divide 845678 by 4. 

3. Divide 967834 by 2. 

4. Divide 603406 by 3. 

5. Divide 734842 by 8. 



6. Divide 356742 by 9. 

7. Divide 498756 by 12. 

8. Divide 643275 by 7. 

9. Divide 734562 by 5. 



34. When the divisor exceeds 12, — 

Rule. Write the divisor at the left of the divi^ 
dend. Find how many times the divisor is contained 
in the smallest number of figures that will contain it 
one or more times, and write the result in the quo-* 

Becite the rule for division when the divisor does not exceed 12, 
When the divisor exceeds 12, what is the rule ? 

3 



34 DIVISION. 

tient at the right of the dividend. Multiply the divi^ 
tor hy this quotient figure^ and subtract the product 
from thefigu7*es divided, and to the remainder annex 
the next figure of the dividend, and diviSe this number 
as before, and continue dividing in the same m^inner 
till all the figures are divided. 

Proof. Multiply the divisor by the quotient, and to 
the product add the remainder, and if the sum be 
equal to the dividend, it is supposed to be right. 

Obs. 1. The dividend, ^visor, and quotient must be separated by 
a line between them. 

Obs» 2. If the remainder, after having one figure annexed, will 
not contain the divisor, write a cipher in the quotient, and annex 
inother figure to the dividend. 

Obs. 3. K the product of the divisor by the quotient figure be 
larger than the dividend, the quotient figure is too large. 

Obs. 4. If the remainder, before a figi^re of the dividend has been 
annexed, be greater than the divisor, or equal to it, the last figure of 
the quotient is too small. 

Obs. 5. Annexing a figure is placing it^at the right of jmother fig- 
ure ; prefixing a figure is placing it at the left of another. 

10. Divide 8756424 by 324. 

324)8756424(27026 
648 

2276 
2268 



842 
648 

1944 
1944 

* 

The smallest number of figures that will contain 
the divisor is three, 875 ; in which the divisor is con- 
tained 2 times and 227 remainder, to which annex 6, 
the ne^figure, making 2276, which contains the di- 
visor flWimes and 8 remainder, to which annex 4, the 
next figure of the dividend, making 84, which is less 
than the divisor ; write a cipher in the quotient, and 
annex 2, the next figure of the dividend, making 842, 
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36 



which contains the divisor 2 times and 194 remaindei ; 
to which annex 4, the next figure, making 1944, which 
ontains the divisor 6 times, without a remainder. 



11. 4&T66f4-7-14=? 

12. 6960346-^-24 = ? 

13. 68r6454 -^ 34 = ? 

14. 7936273^43 = ? 

15. 3732984 ^ 61 = ? 
16.' 7345674-^75 = ? 
17. 96034567 -i- 83 = ? 



18. %46046-r-804=? 

19. 8766464 -J- %3 = ? 

20. 8340341 -M34 = ? 

21. 473276 -j- 912 = ? 

22. 87345678-7-126 = ? 

23. 8930314^635 = ? 
24 9181746-^-226 = ? 

36. When the divisor consists of two or more fig- 
ures, products may be first formed of the divisor and 
the nine digits, which will enable the pupil to deter- 
mine at once how many times the divisor is contained 
in any partial dividend. 

Obs. The figmres first selected to be divided, and those consisting 
of the remainders, with the several figures of the dividend annexed^ 
ore called the partial dividends. 

36 ) %686964 ( 2686749 

72 



25. 



36X1 

36X2 
36X3 

36X4 

36X6 

36X6 

36X7 

36X8 

36X9 



36 

72 
108 
144 
180 
216 
262 
288 
324 



246 
216 

308 

288 



206 
180 



269 
262 



176 
144 



324 
324 



26. Divide 7684664 by 324. 

27. Divide 7676439 by 273. 

28. Divide 8432664 by 346. 



^ 
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29. Divide 6643742 by 295. 

30. Divide 4526437 by 425. 

By comparing the several products of the divisoi 
and the partial dividends together, the pupil will dis* 
cover how many times the divisor is contained in any 
partial dividend. Thus it will be seen that 36 is con- 
tained in 96, twice ; in 246, 6 times ; in 308, 8 
times, &c. 

36. When the divisor is a composite number, — 

Rule. Divide the dividend by one of the factors 
of the divisor y and the quotient thus obtained by the 
other. 

To find the true remainder when there are two 
factors, — 

Rule. Multiply the first divisor by the last remain- 
der, und to the product add the first remainder , which 
will be the true remainder. 

When there are more than two factors, — 

Rule. Multiply the product of the first and second 
divisor by the last remainder , and the first divisor by 
the second remainder ; to the sum, of their products 
add the first remainder, which will be the true re- 
mainder. 

37. This rule depends upon the principle stated in 
art. 31, that the remainder, after division, is of the 
same kind as the dividend. 

31. Divide 96599 by 84= 7X4X3. 

7 ) 9659 9 7X4X2 = 56 

4 ) 13799, 6, 1st rem. 7X3 = 21 

3 ) 3449, 3, 2d rem. 6 = 6 

1149, 2, 3d rem. 83, true rem. 

"When the divisor is a composite number, what may be done ? How 
do you find the remainder when there are two factors ? More than 
two factors } 
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The first remainder, 6, is obviously so many units. 
The second dividend being so many 7ths, the second 
remainder, 3, is so many 7ths, and must be multiplied by 
7. The third remainder, 2, being so many 28ths, must 
be multiplied by 28, or 7 X 4, to reduce it to units. 
The sum of all the remainders thus reduced will be 
the true remainder. 



32. Divide 47516 by 35. 

33. Divide 97234 by 27. 

34. Divide 87544 by 20. 



35. Divide 4276 by 32. 

36. Divide 3654 by 42. 

37. Divide 2743 by 18. 



38. When there are ciphers at the right of the divi* 
sor, — 

Rule. Cut off as many figures from the right of 
the dividend as there are ciphers in the divisor, Di^ 
vide the remaining figures of the dividend by the sig- 
nifi^ant figures of the divisor, and to the remainder 
annex the figures cut off from the dividend for the 
tfnce remainder, 

Obs. 1. K there be no remainder, the figures cut off will be the 
true remainder. 

Obs. 2. If the divisor be 10, 100, 1000, &c., the figures cut off 
■will be the remainder, and the remaining figures of the dividend will 
be the quotient. 



38. Divide 4654 by 300. 

39. Divide 3756 by 400. 

40. Divide 2640 by 270. 



41. Divide 6702 by 10. 

42. Divide 4200 by 20. 

43. Divide 1864 by 40. 



GENERAL PRINCIPLES IN DIVISION. 

39. As the product and one factor in division is 
given to find the other, it is evident that multiplying 
the dividend is the same in effect as Tnultiplying the 
quotient, and dividing the dividend the same as divide 
ing the quotient Thus 48 divided by 6 gives 8 for 

When there are ciphers at the right of the dividend, what is the 
rule ? What effect is produced on the quotient by multiplying or di- 
viding the dividend ? P 
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the quotient. Now, multiplying * 48 by 2, 3, 4, &c. 
will make the quotient 2, 3, 4, &c., times larger. 

40. It is also evident that multiplying the divisor 
is the same as dividing the dividend, and dividing 
the divisor the same as m^ultiplying the dividend. Thus, 
having 48 for a dividend and 6 for a divisor, if the di- 
visor be multiplied by 2, 3, &c., it will give the same 
quotient as if the dividend were divided by 2, 3, &c., 
and by dividing the divisor by 2, 3, &c., it will give 
the same quotient as if the dividend were multiplied 
by the same numbers. Thus 48-7-6X2 = 4, which 
is the same as 48 -7- 2, and the quotient —by 6. Art. 43. 

41. If the dividend and divisor he both divided or 
multiplied by the same number, the quotient will not 
be changed. Th us 48 divided b y 6 w ill gi ve the 
same quoti ent as 48>J4 divided by 6X4 ; and 48 -r 3 
divided by 6 -|- 3. 

42. When the sum and difference of two numbers 
are given, the smaller number m^y be found by sub- 
trading the difference from the sum and dividing the 
remainder by 2. The larger number may be found 
by adding the difference to the smaller number. 

PRACTICAL QUESTIONS. 

1. A merchant owes to one man 7361 dollars, to 
another 1969 dollars, to a third 2739 dollars; how 
much does he owe to all three ? 

2. A man bought a farm for 9376 dollars, but was 
obliged to sell it for 845 dollars less than he gave for 
it ; what did he sell it for ? 

3. A farmer sells 354 cords of wood at 4 dollars a 
cord, and 37 tons of hay at 13 dollars a ton ; how 
much does he receive for all ? 

4. A. gentleman left in his will his estate, valued 

■mm . _ . . II I — " - ' r ir 

"What effect is produced by multiplying 6r dividing the divisor ? 
What by multiplying both the dividend and divisor ? When the 
Bum and difference of two numbers are given, how are the two num- 
bers found ? 
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at 64331 dollars, as follows : 6630 dollars to his wife, 
1245 dollars for charitable purposes, the remainder to 
oe divided equally among his seven children ; how 
much did each child receive ? 

5. The salary of the President of the United States 
is 25000 dollars a year ; how much will he save in one 
year, if he spend 50 dollars a day ? 

6. A merch^t bought a shif for 27342 dollars, and 
paid for cargo 37564 dollars ; he sold the ship and 
cargo in California for 164000 dollars ; how much did 
he gain, after deducting 2560 dollars for the expenses 
of the voyage ? 

7. If you were to count 2 every second for twelve 
hours a day, how long would it take to count a mil- 
lion ? 

8. What is the difference between 644X46 and 
615433-7-13? 

9. A gentleman left his estate, valued at 16596 dol- 
lars, to be divided between his wife and three children 
in the following manner : his wife was to have one 
third of the whole estate ; the oldest child was to re- 
ceive one third of what was left ; the remainder was 
to be equally divided between the two youngest ; 
what did each receive ? 

10. The sum of two numbers is 1496, one of which 
is 984 ; what is the other number ? 

11. If a man's income be 1650 dollars a year, and 
he expends 24 dollars a week, how much will he have 
left at the end of the year ? 

12. The difference between two numbers is 966, 
the greater is 1875 ; what is the less number }> 

13. A merchant owes 14560 dollars, which is less 
than what is due hina by 9560 dollars j what is the 
sum due him ? 

14. The difference between two numbers is 564, 
and the less number is 896 ; what is the greatei 
t uaber? 



« 



40 PRACTICAL QUESTIONS. 

16. The product of two numbers is 1296, and one 
of the numbers is 9 ; what is the other ? 

16. If the quotient be 345, and the divisor 64, what 
must the dividend be ? 

17. If the remainder of a sum in division be 20, 
the quotient 423, and the divisor the sum of the quo- 
tient and remainder, plus 19, what will be the divi- 
dend? • ? 

18. There are two numbers, the greater of which 
is 37 times 45, their difference 4 times 19 ; what is 
their sum and product ? 

19. If the dividend be 1728, and the quotient 24, 
what will be the divisor ? 

20. There are three numbers, whose continued 
product is 3456 ; one of the numbers is 12, another is 
18 ; what is the other number? 

21. The sum of two numbers is 1296, their difference 
is 144 ; what are the numbers ? 

22. The' sum of three numbers is 640, the differ- 
ence between the least and the greatest is 220, and the 
difference between the middle number and the sum 
is 460 ; what are the numbers ? 

23. A grocer bought a hogshead of molasses, con- 
taining 133 gallons, at 27 cents a gallon ; but 19 gal- 
ions having leaked out, he sold the remainder at 39 
cents a gallon ; did he gain or lose, and how much ? 

24. What is the difference between 19 times 144 
and 6732 divided by 17? 

EXAMPLES IN THE PRECEDING RULES, WITH SIGNS. 

The signs of addition, multiplication, subtraction? 
and division have already been explained. Art. 27. 

43, A vinculum, , or parenthesis, is used to 

collect several quantities into one. Thus 5 -|- 4 x 6, 
or (5 -|- 4) X 6, signifies that the sum of 5 and 4 is to be 
multiplied by 6, which is 54. Without the vinculum 

What is a vinculum? 
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64-^>v6, only 4 is multiplied by 6, and the 6 is added 
to the product, making 29. Also, 12—3x3, or 
^12--.3)X3, signifies that the difference between 12 
and 3 is to be multiplied by 3, which is 27. Without 
the vinculum, the product of 3 by 3 is subtracted from 
12, which leaves i 



25. 6+5 x4=? 

26. 6+5 X 4= ? 

27. 7+6=3 x5=? 

28. 7+6—3x5= p 

29. 24x6x 9-7-3= ? 

30. 36—12x4—8= ? 

31. 96-16x5+4=? 



32. 84x6+ 8x9-7-1 2= ? 

33. 64—14x17—12^5= ? 

34. 96^ 16x 18= 12= ? 

35. i44x4H-4x6= ? 

36. 16— 9+24T2x3= ? 

37. 4x8^— 12x4-^2=? 
38.^64x6-7+8+9=? 



39^. Write the sum of the products of 8 into 9, and 
7 into 4. 

40. Write the difference of the products of 8 into 
9, and 7 into 4. 

41. Write the product of the sum of 8 plus 9, and' 
7 plus 4. 

42. Write the product of the difference of 9 minus 
8, and 7 minus 4. 

43. Write 24 divided by the product of 4 into 2. 

44. Write the quotient of 24 for a dividend, and 3 
for a divisor. 

45. Write the quotient of 24 divided by the prod- 
uct of 3 and 2. 

THE DIVISIBILITY OF NUMBERS. 

44.% The divisibility of a number is its property of 
being exactly divided by another. Thus 36 is divisi- 
ble by 2, 3, 4, 6, 9, 12, and 18, because each of these 
numbers will divide it without a remainder. 



What is the divisibility of a number •} 



D^ 
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45. Every number divisible by another is also di^ 
visible by each one of its factors. Thus 48 is divisi- 
ble by 12, also by 4 and 3, and 2 and 6, factors of 12. 

46. Every nwmber divisiMe by another is called a 
multiple of that number. Ijit be divisible by two or 
more numbers, it is a common m^uttiple of those numr- 
bers. Thus 24 is the common multiple of 3, 4, 6, 8, 
and 12, 

47. The least number divisible by two or msre 
numbers is the least common multiple of those num- 
bers. Thus 12 is the least common multiple of 3, 4, 
and 6. 

48. Every number that will divide exactly another 
number is called the measure of that numbei\ Thus 
4 is the measure 6f 8. 

49. Every number that will divide exactly two or 
msre numbers is their common measure. Thus 6 is 
the common measure of 12 and 18. 

50. The greatest number that will divide exactly 
two or m.ore numbers is their greatest common measure. 
Thus 8 is the greatest common measure of 24 and 56. 

61. Every number that will divide exactly another 
number will also divide any multiple of that num.ber. 
Thus 6 will divide 12; it will also divide 24, 36, 
48, <fcc. 

62. Every number that will divide exactly two 
other numbers will also divide their sum, their dif- 
ference, and their product. Thus 3 will divide 6 and 
15; it will also divide 6+15=21, 6x15=90, and 
15—6=9. 

63. Every number divisible by 2 is called an even 
number ; when not divisible by 2,' an odd number. 

64. Every number is divisible by 3 when the sum 

\ What is a multiple ? (What is a common multiple ? 11 What is the 
least common multi^ ? irVhat is the measure of a number ? [What 
Is the common measure ?i ^hat is the greatest common meas'ure? 
What is an even niimber ? What is an odd number ? What num- 
bers are divisible by 3 ? 
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of its figures^ considered as units j is divisible by 3. 
Thus 321 is divisible by 3, since 3-|-2-|-l=6 is divis- 
ible by 3. 

5&^ Hvery number is divisible by 4 when its two 
right hand figures are divisible by 4. Thus 112, 116, 
1^, are divisible by 4, since 12, 16, 28, are divisible 
by 4. 

66. Every number is divisible by 5 when its right 
hand figure is or 5. Thus 10, 15, 20, 25, are all 
divisible by 5. 

67. Every even number is divisible by 6 which is 
divisible by 3. Thus 12, 18, 24, 30, are all divisible 
by 6. 

58. Every number is divisible by 9 when the sum 
of its figures^ considered as units, is divisible by 9. 
Thus 8172 is divisible by 9, since 8+1+7+2=18 
is divisible by 9. 

PRIME AND COMPOSITE NUMBERS. 

59. Whole numbers are either prime or composite, 
60^ A prime number is one which.iJannot be formed 

by multiplying together any two or more whole num- 
bers greater than a untl, as 1, 2, 3, 5, 7, 11, 13. 

61 A A composite number is one which may be 
formed by multiplying together two or more whole 
numbers greater than a unit, as 4, 6, 9, 8, 10, 12. 

. Obs. X a prime number cannot be divided by another number, ex- 
cept itself and a unit. - 

62. Every composite number may be resolved into 
prime numbers, which are called prime factors. 

63, To find the prime factors of any composite 
number, — 

Rule. ^(Divide th^ given numbers in succession by 



What numbers axe divisible by 4 ? What by 6 ? What by 6 
"What hj9} What are prime numbers ? What are composite num* 
bers ? What are prime factors } 
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the hast prime number greater than a unit that will 
divide them without a remainder. The last quotient 
and the several divisors will be jail its prime factors, 

64. The principle of tjiis rule is evident from the 
fact that the divisors are all prime numbers, and the 
last quotient also must be a prime number, since it 
cannot be divided by any number but itself and a 
unit. 

1. What are the prime factors of 96? 

96 — 2 = 48. 48-^2 = 24. 24-i. 2= 12. 12-7-2 = 6. 
6-7-2 = 3. 2X2X2X2X2X3 = 96. 

The given number, 96, is divided in succession by 
2, the least prime number. The several prime fact6rs 
are 2, 2, 2, 2, 2, 3. 



EXAMPLES. 



What are the prime factors of the following num^ 
bers ? 



2. 12 and 14 



3. 15 

4. 33 

5. 44 

6. 54 

7. 76 

8. 99 



^ 21 

' 35 

« 48 

' 56 

' 80 

< 102 



9. 18 and 20 

10. 28 " 30 

11. 36 " 40 

12. 45 '^ 50 

13. 58 " 63 

14. 84 " 88 

15. 104 " 108 



16. 24 and 27 

34 

' 42 



17. 32 

18. 38 



23. What 

24. What 

25. What 

26. What 

27. What 

28. What 

29. What 

30. What 

31. What 

32. What 



are the 
are the 
are the 
are the 
are the 
are the 
are the 
are the 
are the 
are the 



prime 
prime 
prime 
prime 
prime 
prime 
prime 
prime 
prime 
prime 



factors of 
factors of 
factors of 
factors of 
factors of 
factors of 
factors of 
factors of 
factors of 
factors of 



19. 49 

20. 64 

21. 90 

22. 112 

128 and 
136 and 
156 and 
164 and 
176 and 
216 and 
234 and 
375 and 
470 and 
560 and 



51 

72 

96 

115 



132? 
144? 
160? 
168? 
192? 
224? 
336? 
450? 
540? 
680 > 



J 
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A 


Table of Prime and Composite Numbers, 


Ko. 


Factois. 

prime. 


No. 


Factois. 


No. 


Factois. 


1 


34 


2.17 


67 


prime. 


4-2 


prime. 


35 


6.7 


68 


2.2.17 


8 


priine. 


36 


2.2.3.3 


69 


3.23 


4 


2.2 


37 


prime. 


70 


2.5.7 


6 


prime. • 


38 


2.19 


71 


prime. 


6 


2.3 


39 


3.13 


72 


2.2.2.3.3 


'7 


prime. 


40 


2.2.2.6 


73 


prime. 


8 


2.2.2 


-41 


prime. 


74 


2.37 


9 


3.3 


. 42 


2.3.7 


76 


3.5.6 


iO 


2.6 


-43 


prime. 


76 


2.2.19 


U 


prime. 


44 


2.2.11 


77 


7.11 


12 


2.2.3 


45 


3.3.6 


78 


2.3.13 


13 


prime. 


46 


2.23 


79 


prime. 


14 


2.7 


47 


prime. 


80 


2.2.2.2.6 


16 


3.6 


48 


<0.A.A. A.O 


81 


o*o.o>«5 


^6 


a,A.a,t& 


49 


7.7 


82 


2.41 


^7 


prime. 


60 


2.6.6 


83 


prime. « 


18 


2.3.3 


61 


3.17 


84 


2.2.3.7 


19 


prime. 


62 


2.2.13 


85 


6.17 


'20 


2.2.6- 


63 


prime. 


86 


2.43 


21 


3.7 


64 


2.3.3.3 


87 


3.29 


22 


2.11 


55 


6.11 


88 


2.2.2.11 


23 


prime. 


56 


2.2.2.7 


89 


prime. 


24 


2.2.2.3 


67 


3.19 


90 


2.3.3.6 


25 


6.5 


68 


2.29 


91 


7.13 


26 


2.13 


69 


prime. 


92 


2.2.23 


27 


3.3.3 


60 


2.2.3.5 


93 


3.31 


28 


2.2.7 


61 


prime. 


94 


2.47 • 


-29 


prime. 


62 


2.31 


96 


6.19 


30 


2.3.6 


63 


3.3.7 


96 


2.2.2.2.2 3 


31 


prime. 


64 


2.2.2.2.2.2 


97 


prime. 


32 


2.2.2.2.2 


66 


6.13 


98 


2.7.7 


33 


3.11 


66 


2.3.11 


99 


3.3.11 



i 
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No. 


Factors. 


No. 


Factors. 


No. 


Factors. 


100 


2.2.5.5 


135 


3.3.3.5 


170 


2.6.17 


101 


prime. 


136 


2.2.2.17 


171 


3.3.19 


102 


2.3.17 


137 


prime. 


172 


2.2.43 


103 


prime. 


138 


2.3.23 


J173 


prime.' 


104 


2.2.2.13 


139 


p^ime. 


174 


2.3.29 


105 


3.5.7 


140 


2.2.5.7 


176 


6.6.7 


106 


2.53 • 


141 


3.47 


«t76 


2.2.2.2.11 


107 


prime. 


142 


2.71 


177 


3.69 


108 


2.2.3.3.3 


143 


11.13 


178 


2.89 


109 


prime. 


144 


TS>.4im/i,/i,iS,0 


179 


prime. 


110 


2.5.11 


145 


5.29 


180 


2.2.3.3.6 


111 


3.37 


146 


2.73 


■181 


prime. 


112 


M. A. IV. A. 7 


147 


3.7.7 


182' 


2.7.13 


113 


prime. 


148 


2.2.37 


183 


3.61 


114 


2.3.19 


149 


prime. 


184 


2.2.2.23 


116 


5.23 


150 


2.3.5.6 


185 


6.37 


116 


2.2.29 


161 


prime. 


186 


2.3.31 


117 


3.3.13 


162 


2.2.2.19 


187 


11.17 ^ 
2.2.47 * 


110 


2.59 


153 


3.3.17 


188 


119 


7.17 


154 


2.7.11 


189 


3.3.3.7 


120 


2.2.2.3.5 


156 


5.31 


190 


2.6.19 


121 


11. 11 


156 


2.2.3.13 


-191 


prime. 


122 


2.61 


157 


prime. 


192 2.2.2.2.2.2.3 


123 


3.41 


158 


2.79 


-193 


prime. 


124 


2.2.31 


159 


3.63 


194 


2.97 


125 


5^.5.5 


160 


2.2.2.2.2.5 


195 


3.6.13 


126 


2.3.3.7 


161 


7.23 


196 


2.2.7.7 


127 


prime. 


162 


jO.O.O.O.O 


197 


prime. 


128 2.2.2.2.2.2.2 


163 


prime. 


198 


2.3.3.11 


129 


3.43 


164 


2.2.41 


-199 


prime. 


130 


2.6.13 


166 


3.5.11 


200 


2.2.2.6.5 


131 


prime. 


166 


2.83 


201 


3.67 


132 


2.2.3.11 


167 


prime. 


202 


2.101 


133 


7.19 


168 


2.2.2.3.7 


203 


7.?9 


134 


2.67 


169 


13.13 


204 


2.2.3.17 
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CANCELLATION. 

66*\Cancelling is the process pf abridging arith- 
metical operations by striking out factors cominoQ to 
the divisor and dividend. 

-Rule. . Write the numbers forming tke dividend 
above a horizontal line, and the numbers forming the 
divisor below it ; cancel all the factors common to the 
dividend and divisor. Then multiphf and divide 
vnth the remaining figures, 

Obs.X When any entire number is cancelled, either in the divi- 
dend or divisor, 1 must jje written in its place. ' » 

66. This rule depends upon the principle illustrat- 
ed in (Art. 41,) viz., that by multiplying or dividing 
the dividend and divisor by the sam^ number, the quo- 
tient will not be changed. 

1. Divide 24x6 by 12x3. 
2X2 

^J-i.-4 

1 1 

24 multiplied by 6 is divided by 12 multiplied by 

3. Since 12 and 2 are factors of 24, cancel 12 in the 
divisor and in the dividend, and write the other factor, 
2, over the^. Since 3 is a factor of the divisor, and 
also of 6 irrane dividend, cancel 3 in the divisor and 
dividend, and write 2, the other factor, over the 6. 
The product of the remaining figures, 2 into 2, will be 

4, which being divided by 1, will remain unchanged. 

EXAMPLES. 

2. Divide 48x15 by 16x3. 

3. Divide 72^ 8 by 1 2x9. 

yfYiAt IB cancelling ? Becite the rule. Upon what does the rul« 
dsjtend^ 



48 gb;eatest common measubb. 
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4. Divide 144x9 by 24 X 18. 

6. Divide 342x8 by 42x6x4 

6. Divide 396 X 12 by 18 X 6 X 4. 

7. Divide 484 X 16 by 8 X 6 X 12. 

8. Divide 724 x 4 by 8 x 4 x 6. 

9. Divide 365 X 5 by 5 X 5X 5. 

10. Divide 426 X 6 by 4 X 3 X 8. 

11. Divide 828 X 9 by 18 X 9 X 4. 

12. Divide 936x24 by 36x9. 

13. Divide 96 X 9 X 8 by 8 X 12. 

THE GltEATEST COMMON MEASURE. . 

67XThe greatest common measure of two or more 
numbers! has been shown to be (Art. 50JMhe greatest 
number that will divide them* without a remainder. 

68, To find the greatest common measure of two 
or more numbers, — 

When the numbers are small, the greatest com/mon 
measure may readily be determined by inspection, or 
by dividing the numbers by the largest 7iumber that 
will divide them without a remainder. Thus the 
greatest common measure of 12 and 16 is evidently 4. 

Ob8)( When there are more than two numbers, first findJ:he greatest 
common measure of any two of them, then of this common measure and 
one of the other numbers. Proceed thus with all the numbers. 

What is the greatest common measure or fkctor of 



12 and 18. 14 and 35. 


15 and 20. 


18 and 


27. 


21 and 28. 24 and 30. 


16 and 28. 


27 and 


81. 


39 and 52. 28 and 63. 


32 and 48. 


35 and 


63. 


42 and 77. 56 and 84. 


28 and 1 26. 


56 and 


84. 


21 and 126. 26 and 117. 


42 and 112. 


32 and 144 


69. When the numbers 


are large, — 







What is the greatest common measure ? How may it De found 
when the numbers are small? 
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RuLE.^Z?/inrfc in succession the greater number by 
the lesSj and that divisor by the last remainder ^ till 
nothing remmns. The last divisor will be the great-' 
est common measure. "^ 

70. This rule depends upon the principle illustrat- 
ed in (Art. 52,) viz., that any number that measures 
any other number will also measure their sum, their 
difference^ and any multiple of those numbers. 

1. What is the greatest common measure of 720 
and 612? 

612 ) 720 ( 1 
612 



108 ) 612 ( 5 
540 



72 ) 108 ( 1 
72 



/i" 



/yiV^ 36 ).72(2 

i^ 72 



The greatest number being divided by the less, ano 
the last remainder by the last divisor, gives 36 as the 
greatest common measure. Since 36 measures 72, it 
will also measure 108, the sum of 36 and 72 ,* it will 
also measure 612^ a multiple of 36. 

EXAMPLES. 

2. What is the greatest common measure of 262 
and 348? 

3. What is the greatest common measure of 493 
and 899? 

4. What is the greatest common measure of 208 
and 648? 

Recite the rule, -when the numbers are large. 
E 4 
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5. What is the greatest common measure of 825 
and 960? 

6. What is the greatest common measure of 5184 
and 6912? 

7. What is the greatest common measure of 3242 
and 7564? 

8. What is the greatest common measure of 972 
and 1468? 

9. What is the greatest common measure of 656, 
864, and 976 ? 

10. What is the greatest common measure of 896, . ' 
764, and 938 ? 

11. What is the greatest common measure of 372, 
964, and 704 ? 

THE LEAST COMMON MULTIPLE. 

71^The least number divisible by two or more 
numbers is the least coinmon multiple of those num- 
bers, (Art. 47.) • 

72« To find the least common multiple of two or 
more numbers, — 

Rule. Write the numbers in a horizontal line^ he- 
ginning with the least on the lefl^ and ending with the 
largest on the right. Write in a lower line the largest 
number^ then the next largest^ after striking out the 
largest factor common to this number and the one in the 
lower Ifke. Then write in the loiver line in succession 
each of the remaining given numbers after striking out 
of each of them every factor which is also found in the 
numbers in the lotver line. The continued product of 
the numbers in the lower line will be the least common 
multiple. 

Obs. 1. Every number that is a factor of any other of the given numbers 
may be omitted m the operation, as any number that will contain anothef 
number two or more times certainly will contain it once. 

Obs. 2. The greatest common measure and the least common mnltipld 

What is the least common multiple 1 What is the rule ? 

^^ 



^ 
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must not be confounded. The greatest -common measure is the largest 
number that will divide two or more numbers. The least common multiple 
is the smallest number that is divisible by two or more numbers. 

73, The least common multiple of two numbers is 
the product of the numbers after striking out their 
greatest common factor or divisor. As it is necessary 
that a number be contained in the product as a factor 
only once. 

The principle is the same for finding the least com- 
mon multiple for three or more numbers. 

1. W4iat is the least common multiple of 6, 8, 12, 
16,20,24? 

6, 8, 12, 16, 20, 24. 

2x5x24=240. 

The numbers 6, 8 and 12 may be omitted, since they 
are factors of 24. Write underneath the larger num- 
ber 24. Strike out the largest factor in 20 common 
to it and 24 which is 4, write the other factor, 5, in the 
lower line. Strike out the largest factor jn 16 found 
in the numbers (5x24) in the lower line, which is 8, 
write the other factor, 2, in the lower line. The con- 
tinued product of 2, 5, and 24 is 240, the least common 
multiple. 

2. What is the least common multiple of 14, 18, 21, 
27, 28, 126 ? 

14, 18, 21, 27, 28, 126. 

3x2x126=756. 

The numbers 14, 18, 21, may be omitted, since they 
are factors of 126. Write underneath 126. Strike 
out the largest factor common to 126 and 28, which is 
14, write the other factor, 2, in the lower line. Strike 
out the largest factor in 27, which is also found in the 
numbers in the lower line, (2x126) which is 9, write 
the other factor, 3, in the lower line. The continued 
product of 3, 2 and 126 is 756, the least common mul- 
tiple. 
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The following method of finding the least common 
multiple, though much longer than the preceding, is 
preferred by some. 

Rule. Write the numbers in the same line from left 
to rights and divide any two or more of them by any 
prime number greater than a unit thai will divide them 
without a remainder^ and write the quotients and the 
undivided numbers in a line below. Divide any two or 
more of the numbers in the lower line as before, and so 
continue so long as there are any two numbers in the 
lowest line that can be so divided. The continued prod- 
uct of the divisors and the numbers in the lowest line 
will be the least common multiple of the given number. 

0188. When no two numbers can be divided by any prime number, the 
continued product of all the numbers will be the least common multiple. 

The principle of this rule is the same as the preceding, as by the con- 
tinued divisions by prime numbers all the factors common to any two of the 
numbers are cancelled. 

The least common multiple of 6, 12, and 14, will be found after this 
method, thus : — 

3 )6 12 U 

2 )2 4 U 

12 7 

3x2x2x7 = 84. 




EXAMPLES. 

3. What is the least common multiple of 4, 6, 8, 
and 10? 

4. What is the least common multiple of 3, 4, 7, 
and 14? 

6. What is the least common multiple of 5, 7, 10, 
and 21 ? 

6. What is the least common multiple of 6, 9, 18, 
and 24? 

Upon what principle does the rule depend } 
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7. What is the least common multiple of 8, 12, 16, 
and 20? 

8. What is the least common multiple of 10, 12, 
16, 18, and 20? 

9. What is the least common multiple of 2, 3, 4, 
6, 6, 7, 8, 9 ? 

10. What is the least common multiple of 18, 36, 
72, and 108? 

11. What is the least commfti^jpaultiple of 14, 21, 
28, and 35? ^V 

12. What is the least common multiple of 15, 20, 
35, 45, and 60 ? 

13. What is. tht3 least common multiple of 23, 46, * 
69, and 92 ? 

14. What is the least common- naultiple of 34, 61, 
68, and 85? 

15. What is the least common multiple of 37, 74, 
HI, and 148? 

16. What is the least common multiple of 41, 82, 
123, and 164? 

17. What is the least comm6n multiple of 26, 60, 
75, and 100 ? 

18. What is the least common multiple of 30, 70, 
90, and 140? 

19. What is the least common multiple of 65, 75^ 
95, and 125 ? 

20. What is the least common multiple of 136, 144, 
and 284 ? 

21. What is the least comtmon multiple of 272, 384, 
and 756 ? 

22. What is the least comnjon multiple of 320, 450, 
and 640 ? 

23. What is the least common multiple of 426, 560, 
and 846 ? 

24. What is the least common multiple of 576, 646, 
and 736 ? 

E* 
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FRACTIONS. 

SECTION Yn. 

. 74XA TRACTION is one or more equal parts of a unit, 
76^ Fractions are of two kinds, commpn and deci^ 
mal ' ' 

A common fraction is composed of two terms, one 
written above the other, with a line between them. 
Thus, I, ^. The term below the line is called the 
denominator, and shows the number of equal parts 
jnto which the unit is divided. The term above the 
line is called the numerator, apd shows how many 
parts are expressed by the fraction. 

Obs. The term numerator is &om a Lathi ^^rdi, Biznifyin^to num- 
ber; the denomincUor &om a Latin word» signifying to name. 

76XA fraction may also be considered as the quo- 
tient resulting from division, the numerator being 
the dividend, and the denominator the divisor. Thus 
^ is the quotient resulling from 4 being divided by 7, 
and may be read one seventh of four, or four sevenths 
of one. In the same manner, 

1^ is read one third of two, or two thirds of one. 

I is read one eighth of five, or five eighths of one. 
^ is read one seventh of nine, or nine sevenths of 
one. 

TTXa proper fraction is one whose numerator is 
less than its denominator, as f , f , ^. 

7.8.Xln improper fraction is one wljose numerator 
is equal to or greater than its denominator, as |, ^, |. 

~ OBS.^fsProper and improper fractions are also called simple fractions, 

^— ^— ■ ■ ■ — ■■* ■■■■II ■■■■ !■ . ■■■■ ■»■■■■■.■,■■■■■■ . — ■■■ ■ — I 

What are fractions ? How many kinds of fractions ? Of what is 
a fraction composed? How are fractions written? "What are the 
terms of a fraction called ? "What does the term below the line 
show ? What does the term aboye the line show ? How may a frac*^ 
tion be considered? How are fractions read? What is a propel 
fraction ? An improper fraction ? A simple fraction ? 
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FRACTIONS. 



79Jt A mixed nufnber -consists of a whole numbei 
and a fraction, as 5^, 30-^-, 16i. 

80)(A compound fraction is a fraction of a fraction, 
or any number of fraction^ connected by the word of 
Thus I of ^ of f 

81.5^A complex fraction is 'one which has a fraction, 
■ a wholo .or^iixed number for its numerator or denom- 
inator, or both. y , :l ' 

Obs. Any whole number may be considered as the fraction of 
another. Thus 4 is four twelfths of 12, 5 is five sevenths of 7. 

82. A fraction is multiplied by any number bp 
m^ultip lying its numerator ojr' dividing its denominator 
by that number, _ \ 

83. A fraction is divided by any number by divid- 
ing iis numerator or multiplying its denominator by 
that number, 

84. The value of a fraction is not changed by 
multiplying or dividing both of its terms by the same 
number. Thus | is equal in value to |, -^^^ M»^^' 5 
-12 Js also equal to 5. 

85. To reduce a fraction to its lowest terms, — 

Rule. Divide both terms by any numbers in suC" 
cession that ivill divide them both without a remainder. 
Or fdhnfle both term,s by their greatest common 
measure. 

1. Reduce -^^ to its lowest terms. 

Dividing both terms by 3 twice gives \, whose 
terms are the lowest. . The same result is obtained by 
dividing both terms by 9, their greatest common 
measure. 

What is a mixed number ? A compound fraction ? A •K)mplex 
fraction? /. Z 
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/a fraction is reduced to its Iowes(t terms when no nxunbef 
a unit will divide both of its terms without a remain- 

/ \ The value of a fraction is not changed by reducing it to 
>8t tenns» (AnT. 84.) 



EXAMPLES. 



2. Reduce || to its lowest terms. 



3. Reduce 

4. Reduce 

5. Reduce 

6. Reduce 

7. Reduce 

8. Reduce 

9. Reduce 
10. Reduce 



.11 

55' 

42 

56 
•?¥• 

64 

TS' 

96 

108 

TT5- 

110 

ITS- 

118 

TWZ" 



11. Reduce 

12. Reduce 

13. Reduce 

14. Reduce 

15. Reduce 

16. Reduce 

17. Reduce 

18. Reduce 



236 
576 

T^' 

974 
12 3 6 
234 6 
3 3 6 6 

4 575 



86. To reduce an improper fraction to an equivalent 
whole or mixed number, — 

Rule, y^ivide the nuTperator by the. denominator ^ 
and write the remainder, if there be any, over the de- 
nominator. 

This rule depends upon the fact stated in Ant. 76, 
that the denominator of a fraction is the divisor, and 
the numerator the dividend. 

19. Reduce ^ to a whole or mixed number. 

6/) 29 



6| 



Dividing the numerator, 29, by 6, its denominator 
gives 5|, a mixed number. 



What is the rule for reducing an improper fraction to t Vholt 
or mixed number \ 
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Reduce the following examples to whole or mixed 
(lumbers : — 



20. Reduce -y-. 

21. Reduce -^^. 

22. Reduce -^^. 

23. Reduce -Y"- 

24. Reduce A^. 
26. Reduce J^-. 



26. Reduce -^. 

27. Reduce -^. 

28. Reduce -ij<^. 

29. Reduce -i^. 

30. Reduce -Vr"* 

31. Reduce -^5^^^. 



87. To reduce a mixed number to an equivalent 
improper fraction, w- 

Rxjij^.^^ Multiply the whole number by tf^e denomr 
inator of the fraction^ and to the product add the nur 
merator, and write the sum over tfie denominator. 

32. Reduce 7| to its equivalent improper fraction. 

Multiplying the 7 by 3, and adding the 2, gives 23 
for a numerator, which written over the denominator, 
3, gives -^ for the improper fraction. 

This rule is the converse of the preceding one. 

Obs. 1. Converse means performed in an opposite order. 

Obs. 2.^ A wliole number may be changed to an improper fraction 
by writing 1 under it ^r a denominator. 

Obs. 3. A whole number may be changed to an improper fraction 
of a given denominator^ by multiplying the whole number by the 
proposed denominator foj a numerator. 

Reduce the following examples to their equivalent 
improper fractions. 



33. Reduce 8f 

34. Reduce 9f 

35. Reduce 10^. 

36. Reduce 12f 



» 



Reduce 16 



1 
r 



CV- Reduce 30 J-. 
o^. I{:educe272^ 
40. Reduce 69|. 



"What is the rule for reducing a mixed number to an impropei 
fraction } 
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43. Reduce 90101^^^. 



44. Reduce TOl^i^. 



41. Reduce 734^9_2_. 

42. Reduce ^730j^{^, 

45. Reduce 5, 6, 7, 8, 9, 11, to improper fractions. 

46. Reduce 36 to thirds, 42 to fourths, 54 to sixths. 

47. Reduce 64 to sevenths, 95 to sixteenths, 113 to 
twelfths. 

88. To reduce compound fractions to simple frac 
tions, — 

RuLE^ Multiply the numerators together for a nvr 
merator, and the denominators for a denominator, 

Obs. I .a All factors common to the niim.«rator and duiomina- 
tor should be cancelled before multiplying. 

Obs. 2^ If a part of a compound fraction" be a mixed or whole 
number, it must first be reduced to an improper fraction. 

48. Reduce | of ^ to a simple fraction. 

^ of ^ is evidently -^-^] | is 3 times -^^^ which is 
^|, the simple fraction. 

49. Reduce f of | of | to a simple fraction. 

^ L ^ __5 
J{ 4 ~" 12 
3 

Cancelling the factors 2 and 3 in the numerators, 
and also 2 and 3 in the denominators, gives 5 for a 
numerator, and the product of 3 and 4 for a denom- 
inator, which is -j^g? ^h® simple fraction. 

EXAMPLES. 

50. Reduce | ot | of J to a simple fraction. 

51. Reduce | of | of || to a simple fraction. 

52. Reduce ^ of | of | of | of |- to a simple frac-« 
tion. 

53. Reduce | of ^| of ^\ of || to a simple fraction. 

What is the rule for reducing compound fractions to simple fine* 
tioi^s ? 
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64 Reduce -^ of |^ of ^'^ of || to a simple fraction. 

55. Reduce ^ of 1^ of \\ of || to a simple fraction, 

56. Reduce 4^ of 3 of ^ of b to a simple fraction. 

57. What is I of I of 10^ ? 

58. What is f of \^ of 91^- ? 
69. What is ^ of ^\ of 16^ ? 

60. What is ^^3- of || of 19^ ? 

61. What is ^ of ^\ of 112? 

62. What is f of |i- of 30 ? 

63. What is ^^ of ff of 100 ? 
64 What is f of jf of 260 ? 

89. To change fractions which have diflFerent de- 
nominators to other equivalent fractions which shall 
have a common denominator, — 

Rule. Multiply both terms of each fraction by 
the denominators of the other fractions. Or, find 
the lea^t common multiple of the denominators for 
a common denominator^ (Art. 71.) Then multiply 
each numerator by that number which denotes the num- 
ber of times I's denominator is contained in the com- 
mon multiple. 

65. Reduce ^, |, arid | to a^oriimon denominator. 
1X4X5 _ 3 X 5 X.2 _ 4x4X2 ^^ 



2X4x6 *" 4X5x2 *" 5X4X2 

It is obvious that the value of the fractions has not 
been changed, since the numerators and denominators 
of each have been multiplied by the same number, 
(Art. 84) 

• Obs. It is generally best to find the least common multiple of tin 
denominators, as this reduces the fractions to their lowest terms. 

Recite the rule for changing fractions to a common denominator. 



60 FRACTIONS. 

EXAMPLES. 

66. Reduce f , |, | and | to a common denominator. 

67. Reduce ^, |^, |, and -^^ to a common denom< 

inator. 

68. Reduce j^, ^f , ||, and ^ to a common denom- 
inator. 

69. Reduce |, ^^y ^, and ^^ to a common denom-« 
inator. 

70. Reduce ^, |, -^j and ^ to a common denom- 
inator. 

71. Reduce \ of |, ^ of 8, and ^ of 16^ to a com- 
mon denominator. 

72. Reduce f of ^\, y'^ of |, and 9 to a common 
denominator. 

73. Reduce f , ^, y\, and ^^^ to a common denom- 
inator. 

74. Reduce | of 2^, ^^^, and ^^^ to a common de- 
nominator. 

75. Reduce {^, /^, and 19^ to a common denom- 
inator. 

76. Reduce ^, -^^^ |, and -^^ to a common denom- 
inator. 

77. Reduce ^ of 9 and | of 24 to a common de- 
nominator. 

78. Reduce ^, ^, ^^q, and ^^^ to a common denom- 
inator. 

79. Reduce \^, y\, {^, and ^ to a common denom- 
inator. 

80. Reduce ^, ■^, -Jf, and 19 to a common denom- 
inator. 

81. Reduce f of 7| and ^ of 9^ to a common de< 
nominator. 
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00. To reduce one fraction to another of the same 
. ralue, having a given numerator, — 

Rule.* Multiply both terms of the fraction by the 
proposed numerator, and divide both terms by the nvr 
merator of the given fraction, 

82. Reduce ^ to a fraction with 11 for its numerator. 

7 X 11 __ 22 '^-r^'y __ 11 

9 X 11 "~. 99" ^99 -1- 7 ~" 14|* 

Since both terms are multiplied and divided by the 
same numbers, the value of the.fraction is not changed. 

EXAMPLES. 

83. Reduce -^ to a fraction with 16 for a numerator. 
84.. Reduce ^ to a fraction with 21 for a numerator. 

85. Reduce -^^ to a fraction with 31 for a numerator. 

86. Reduce ^§ to a fraction with 21 for a numerator. 

87. Reduce fy to a fraction with 41 for a numerator. 

91. To reduce one fraction to another of the same 
value, having a given denominator, — 

Rule. Multiply both terms of the fraction by the 
proposed denom^inator, and divide both terms by the 
denominator of the given fraction. 

88. Reduce -ft- to a fraction with 13 for a denom* 
inator. 

7 X 13 _ 91^ 91 -^ 11 _ aft 

11 X 13 "" 143' 143 -r 11 "" 13* 

Since both terms are multiplied and divided by the 
^me numbers, the value of the fraction is not changed. 

"What is the rule for reducing one fraction to another of a given 
ttomerator } What for reducing one to a given denominator ? 

* Note E. 
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EXAMPLES. 

89. Reduce t^ to a fraction with 19 for a den m- 
uiator. 

90. Reduce ^hJ^ to a fraction with 21 for a denom* 
inator. 

91. Reduce f^ to a fraction with 19 for a denom- 
inator. 

92. Reduce f ^ to a fraction with 45 for a denom- 
inator. 

93. Reduce ^ to a fraction with 17 for a denom- 
inator. 

94. Reduce f | to a* fraction with 23 for a denom- 
inator. 

95. Reduce f§ to a fraction with 96 for a denom- 
inator. 

ADDITION OF FRACTIONS. 

92. KvL.1^^ Reduce the fractions , when necessary, to 
their least common denominators ; add their numera- 
tors, and write their sum o,ver the common denomr 
inator. 

Obs. iX All whole and mixed numbers must first be changed to 
improper fractions, and compound fractions to simple fractions. 

Obs. 2X In mixed and whole numbers, the whole numbers and 
fractions may be added separately, and their sums united. 

96. What is the sum of i, i, and f ? 
1X4X5 _ g^ 1X3X5 _ 2X4X3 _ 
3X4X5"^'" 4 X 3 X 5 "■ **■ 5 X 4 X 3 ~ ^*" 

I ft + i^ -f- f ^ = f ly* 

The fractions, reduced to a common denominator, 
are §8, i^, f ^ ; which being added together are g§. 

93. It is evident that parts of a number of the 
same kind can be added in the same manner as whole 
numbers of the same kind. Thus, one sixtieth add- 
ed to one sixtieth is two sixtieths, and so of any num^ 

her of sixtieths. 

» — ■■ - ,. ■ 

Recite the rule for the addition of firactions. 



MULTIPLICATION OF FRACTIONS. 
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EXAMPLES. 



97. What is 

98. What is 

99. What is 

00. What is 

01. What is 

02. What is 

03. What is 

04. What is 

05. What is 

06. What is 

07. What is 

08. What is 

09. What is 

10. What is 

11. What is 

12. What is 

13. What is 

14. What* 

15. What is 

16. What is 



the sum of 
the sura of 
the sum of 
the sum of 
the sungi of 
the sum of 
the sum of 
the sum of 
the sum of 
the sum of 
the sum of 
the sum of 
the sum of 
the sum of 
the sum of 
the sum of 
the sum of 
the sum of 
the sum of 
the sum of 



f , f , and f ? 

f , I, and I ? 

f , f , and i ? 

i, iandf? 

t, f , and A ? 

f , ih and If ? 

i*, M, and M ? 

i of f and tV of I ? 

i of U and i J of i ? 

? of 4 and t^t of 9 ? 

3i, 9i, 7i, and 8 ? 

J of 5^, and f of 111? 

i of t1j and f of 25^ ? 

ih if, il, and U ? 
i, f, f, f, and?? 
21^, 14^, and J of AOf 

*, A, +i, andiS? 
*, if, *S, and6? 

* of lOJ and f of 30^ ? 

? of 9} and i of 64i ? 



MULTIPLICATION OF FRACTIONS. 

94. Rxjuii./^Multiplt/ the numerators together for 
a numerator^ and the denominators for a denominator. 

Obs. 1. Whole and mixed nnmbers mupt first be changed to im- 
proper fractions. 

Obs. 2.^ Cancel aU factors common to the numerators and denom- 
inators. 

The principle of this rule is the same as that for the 

reduction of compound fractions. 

■ ■ ■'■ 

What is the rule for the multiplication of fractions ? 
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StJBTRACTlON OF FRACTIONS. 



117. Multiply ^ by f 

First multiply f by 4, which is f x4 ; but since the' 
multiplier is not 4, but ^ of 4, the product is 9 times 
too large. This product must therefore be divided 
by 9, f Xt=H. 

118. Multiply A by f. 

2 

1 X^=^ 

i4 ^ 7 

7 

Cancel the two factors common to the numerator 
and divisor ; the product of the remaining figures is ?. 



EXAMPLES. 



119. 
120. 
121. 
122. 
123. 
124 
125. 
126. 
127. 
128. 
129. 
130. 



Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 



fbyf. 

tbyi. 

H by if 
5i by 5h 
16^ by 16^ 
30i by 30i. 
25 by 2i. 
24 by 6i 
7i by 49. 
62J by 75. 

764byTV 
849 by tV 



131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 



Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply- 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 



JbyA- 
t\ by tV 
M by if, 
3i by 20. 
36 by 7i. 
42 by 9|. 
75 by i. 
64 by 8i. 
2V by 40. 
^V by 675. 
975 by f 
964 by 1^. 



SUBTRACTION OF FRACTIONS. 

95. Rule. < Reduce the fractions as in addition, 
subtract the less numerator from the greater, and 
write the difference over the common denominator, 

Obs. 1. AH whole and mixed numbers must first be reduced to 
improper fractions, and compound fractions to^simple ones. * 

What is the rule for the subtraction of fractions ? 
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Obs. 2. In -whole and mixed numbers, the whole numbers may 
be subtracted separately, and thetx their difference united to the 
firsction. 

143. From f take f . 

3X5 2X4 _ 

4^5 — **• 5x4"" ^''' U — A — ih' 

Cliange f and f to a common denominator, which 
is ^ and /^. 8 from 15 leaves 7, which, written over 
llie common denominator, 20, gives ^ for the answer. 

It is obvious that parts of numbers of the same 
kind can be subtracted in the same manner as whole 
numbers. 

EXAMPLES. 



152. Prom 27* take 9f. 

153. Prom 19f take 7f. 

154. Prom 33^ take 29^. 

155. Prom 9 take 3*. 

156. Prom 16f take 11. 

157. Prom 226^ take 37x®i. 

158. Prom 297 take 9^. 

159. Prom 201 take 9^. 



144. Prom ^ take f . 

145. Prom ^ take f . 

146. Prom f take f . 

147. Prom f take |. 

148. Prom A take t^-^. 

149. Prom 7i take f . 

150. Prom 2f take 1^. 

151. Prom 16* take 5^. 

160. Prom § of 96 take f of 36. 

161. Prom I of 87* take i of 32. 

162. Prom the sum of |, J, and intake ^ of 3|. 

163. Prom the sum of 37*'and 65f take U of 83f. 

164. Prom the sum of 336* and 21 A take *^ of 67 J. 

165. Prom the sum of 973 J and 26f take 275f and 265. 

DIVISION OF FRACTIONS. 

96. Rule:/. Invert the divisor, and proceed as in 
multiplication. 

Obs. 1. -The divisor is inverted by writing the denominator for ^ 
numerator and the numerator for a denominator. 

What is the rule for the division of fractions } 
• V* 5 
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FRACTIONS. 



Obs. 2. 'Whole and mixed numbers must first be changed t«) im- 
proper fractions, and compound frjictions to simple fractions. Cancel 
when possible. 

166. Divide f by i 

Dividing f by 4 gives f X i ; but since the divisor, 
4, is" divided by 9, and dividing the divisor is the same 
as muhiplying the quotient, (Art. 40,) the quotient 
f Xt must be multiplied by 9, which gives ^xf^J^- 

The principle of this rule has already been explained 
in Art. 83. 



EXAMPLES. 



167. Divide J by f. 

168. Divide^ by t. 

169. Divide A by if 

170. Divide U by Jf. 

171. Divide H by -^t 

172. Divide 24 by f . 

173. Divide i by 36. 

174. Divide i^V by 780. 

175. Divide 640 by d^t- 

176. Divide 780 by yfr. 

177. Divide 9J by 846^. 



178. 
179. 
180. 
181. 
182. 
183. 
184. 
185. 
186. 
187. 
188. 



Obs. 1. The reciprocal of any number 
ber. Thus the reciprocal of 4 is i. 

Obs. 2. Dividing by any number is the 
reciprocal. Thus dividing 9 by 4 is j.. 
same, ^. 



Divide 30^^ by 5J. 
Divide 272i by 16^. 
Divide 242 by 69^. 
Divide 345 by 5J. 
Divide 176by272i. 
Divide 464 by 30^. 
Divide 45 by 2i. 
Divide 764 by 31^. 
Divide 841 by 1^. 
Divide 765 by 3^-. 
Divide TT^xn: by 849. 

is 1 divided by that num- 

same as multiplying by ita 
Multiplying 9 by 4. is thf 



97. A complex fraction is only one form of the di 
vision of one fraction by another fraction, (Art. 81.) 

98. To reduce complex fractions to simple ones, — * 

Rule. . Prepare the fractions, aiid proceed as in 
the division of fractions. 



What is the rule for reducing complex fractions ? 
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This rule depends upon the fact that the numerator 
of every fraction is a dividend and the denominator 
a divisor, (Art. 76.) 

189. Reduce -=- to a simple fraction. 

i 

Dividing i by ^ gives J for the simple fraction. 
Reduce the following complex fractions to simple 
ones. 

EXAMPLES. 



190. Reduce-!-. 

191. Reduce i. 

T3 

192. Reduce i. 

T3 

193. Reduce ^. 

1/w 

194. Reduce -|-. 

195. Reduce^. 

74 

u 



196. Reduce 



240' 



197. Reduce ^. 

4 



198. Reduce 



¥ 



199. Reduce^. 

7 

200. Reduce i|. 

27 

^01. Reduce ^. 

202. Reduce 4-. 

i 

203. Reduce §. 



99. Complex fractions may also be reduced by 
multiplying both terms by the least common multiple 

of their denominators. Thus both terms of -^ multi- 

^i 14 
plied by 4, the least common multiple of 2 and 4 are ^. 



Obs. When there is but one denominator in both terms this will be 

5i Six 4^21 

the least common multiple. Thus ■? reduced T?ill be -^ — i — rb* 

4 4X4=10 



%. 
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PRACTICAL QITESTIONS. 



12* I 

204 Add — ^+— . 
19 i 

206. Add— +— . 
H 11 

5i , 30i 
206. Add — -f 



Si 30i 

207. Add — H 

9 7i 



19 %^ 

208. Subtract — from — . 

9f -y^ 

209. Divide -^ by — . 

4* 19 

210. Multiply — ly — 

s i 

27 i 21 

211. Multiply -^ by --• 



212. Divide ^ of i- by ^ of lOJ. 

A IT rf 



g 9 214 

213. Multiply ^ of -^ by i of 



6* 



34i 



4i 9| 7i ^ 

214. Multiply — of — ^ by -^ of — . 

*^ ' 7i llA ' 21 94 

74 9J ■ 6 

216. Divide ^ of -;:;:7 by -^^ of 



216. Divide 



m 



of 7 by 



7A 
8* 



17i 
of 13f 



16^ • 121 

217. What is the sum of -ft-, -^^j tV> and i^? * 

218. What is the sum of f of 7i and J of 24? 

219. What is the product of i of |i multiplied by 
\lt of 29 ? 

220. What is the product of ff of 9 multiplied by 
Hof63i? 

221. What is the diflference between | of 8 and | 
of 6? 



"'^' 



C^ 



r& 



n 



.(-. 



' * 
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222. If a bushel of oats cost f of a dollar, what is 
J of a bushel worth ? 

223. If ^ of a yard of cloth is worth A of a dol- 
lar^ what is one yard worth? , 

224 A owns ^ of a ship, B i, C |, and D the re- 
nxainder. What part of the ship belongs to D ? 

225. What will 7? yards of cloth cost at 5^ dollars 
per yard ? 
, 226. What will 137 barrels of flour cost ^t 6f dol- 
lars per barrel ? 

227. What will 654^ feet of land cost at 9^ cents 
• per foot ? 

228. What will U of an acre of land cost at 176 
dollars per acre ? 

229. What will 137A tons of hay cost at 13f dol- 
lars per ton ? 

230. How many yards of cloth are there in three 
pieces, the first piece containing 19f , the second 27^, 
and the third 41 J yards. 

231. A boy gave J of an orange to one companion, 
and i of the remainder to another. How much did 
he keep for himself? 

232. Add together the sum, difference, and product 
of a and A- 

233. If 25 dollars be paid for 2^ tons of hay, what 
is the price of a ton ? 

234. A merchant sold f of i of a ship to one per- 
son, and f of {i to another. What part of the whole 
ship had he left ? 

235. How much greater is the sura of 9i^ and 6i^ 
than their difference? 



^ 
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236. A gentleman bequeathed | of his estate, which 
was worth 36000 dollars, to his son, ^ of what re- 
mained to his daughter, and the rest to his widow. 
What sum of money did each receive ? 

237. If the circumference of a wheel of a locomo- 
tive be 7i feet, how many revolutions would it make 
between Boston and Providence, a distance of 41^ 
miles, there being 5280 feet in a mile ? 

238. A lady's fortune was 8000 dollars, which was 
} of f of her brother's. How much was her brother's 
portion ? 

239. What number is that to which if ^ou add i of 
§ of t the sum will be 1 ? 

240. A grocer sold 23§ pounds of tea for 1754^ 
cents. How much was that a pound ? 

241. If one acre of land will produce 27f bushels 
of corn, how much will 19§ acres produce ? 

242. A merchant sold 37f yards of cloth for 2963 
dollars. How much was that a yard ? 

243. If a barrel contain 2} bushels of apples, how 
many barrels would contain 96f bushels ? 

244. How many pounds of sugar, at 6i cents per 
pound, can be bought for 960^ cents ? 

245. How many coats, containing IJ yards, can be 
made from 16f yards ? How much cloth will be left ? 

246. A man paid 364f dollars for Mocha coiFee, at 
^ of a dollar a pound. How much cojffee did he buy ? 

247. A gentleman who owns f of a copper mine 
sells i of his share for 1640 dollars. What was the 
mine worth? 

248. If the greater of two fractions be |f , and theii 
diflference /^, what is the smaller fraction? 
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249. If the smaller of two fractions be iJ, and their 
difference ^, what is the larger fraction ? 

250. If the sum of two fractions be f|, and their 
difference uV, what are the two fractions ? ( See Art.^2. ) 

251. What number is that, from which if you take 
, f of itself, the remainder will be 15 ? 

252. What number is that, to which if you add J 
of f of itself, the sum will be 21 ? 

253. * What number is that which, being divided by 
I, and multiplied by f, will give 20 for a product ? 

254. A merchant bought |^ df a ship, and afterwards 
sold f of his share. What part did he keep for himself? 

255. How many barrels of flour can be purchased 
for 735f dollars, at 4J dollars per barrel ? 

256. If there are 5i yards in a rod, how many rods 
are there in 1765§ yards ? 

257. If there are 16J feet in a rod, how many rods 
are there in 1836^ feet ? 

258. In an academy there are 240 pupils ; f of them 
are studying arithmetic ; f of the remainder are study- 
ing grammar, and the rest are studying geogra- 
phy. What is the number in each study? 

259. A gentleman left to his elder son f of his 
property, to the younger § of the remainder, and the 
rest to his wife. The elder son had 2400 dollars 
more than the younger. How much did the wife re- 
ceive, and how much was left to the family ? 

260. Three persons enter into trade — A, B, and C. 
A advances i as much as B, C advances f as much as 
B, which is^200 dollars. The loss sustained by them 
was /u of the sum advanced. How much will each 
have left ? 
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DECIMAL FRACTIONS. ^ 

100•^^A decimhl fraction' is one- or more parts of a 
unit, divided into tenths, hundredths, . thousandths^ 
&c. 

Obs. Decimal is from the Latin word decern, signifyipg ten. 

101. Instead of writing the denominator, a point 
is placed at the left of the numerator, called the deci- 
mal point, which separates the decimal from the whole 
number. ' 

102/ The denominator of a decimal fraction, when 
written, is 1, with as fhany ciphers annexed as there 
are ^gures in the numerator, 

103* The first place at the right of the decimal 
point is the place of tenths, the second the place of. 
hundredths, the third the place of thousandths, the 
fourth the place of ten thousandths, &c. 

104. The same figure, in decimals, representiS a' 
value ten times greater in the first place, than in the 
second, and ten times greater in the second place than- 
in the third, &c., and by each removal of any figure to 
the next place on the right, its representative value 
becomes one tenth of its former value. 

105. Ciphers are used to keep significant figures 
in their proper places, and are written where no value 

is to be expressed. 

106. As the law of the increase in the representa- 
tive value of figures from right to left is the same in 
decimal's as in whole numbers, they may be written 
together by placing the decimal point between them. . 

What are decimal fractions ? How are decimals written ? What 
IS the denominator of a decimal ? What is the first place of decimals 
called } the second ? the third } the fourth ? &c. For what are ciphers 
used, and where are they written } What is the law of increase in 
decimals? 
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lOT.XDeciinals may be added, multiplied, subtract* 
ed, and divided in the same manner as whole numbers. 

Ob8. a whole number and decimal written together is called a 
mixed number. 

lOS .' Annexing ciphers to decimals does not change 
their value, as the significant figures retain the same 
places as before Thus, .5, .50, .5(^0, are decimals of 
the same value, for i^<r=-/iyV~iVya.^ * 

109. Prefixing piphersto decimals diminishes their 
value ten times ibr every cipher prefixed, for each 
cipher removes the significant figures one place to the 
Tight. Thus, .4, .04, .004, are respectively equal to 

Obs. Ciphers are annexed when they are plabed on the right of the . 
decimal ; they are prefixed when placed on the left of jbhe decimiEiU 
and on the right of the decimal point. 

110. A decimal may be multiplied by 10, 100, 
1000, &c., by removing fhe decimal point as many 
places towards the right as there are ciphers in the 
multiplier. If there be not as nymy places, make the 

• number equal by annexing ciphers. Thus .244 mul- 
tiplied by 10, 100, -1000, &c., is 2.44, 24.4, 244, 
2440, &c. 

111. A decimal may be divided by 10, 100, 1000, 
&c., by removing the decimal point as many places 
towards the left as there are ciphers in the divisor. If 
there be not as many, make the number equal by pre- 
fixing ciphers. Thus .244 divided by 10, 100, 1000, 
&c., is .0244, .00244, .000244. / 

What is annexing ciphers ? What is prefixing ciphers ? What ifl 
their effect? How may decimals be multipled by 10, &c.? How 
may they be divided by 10, &c. ? 

G 
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The names of the different orders of decimals, and 
their relation to whole numbers, may be learned from 
the following table : — 






c3 .^ ^ 



• 



GO 



CO "IS «J 



3 "^ . '^ 










S2^g£ .Sj£S|£Sg2 

9 1,2 3 4, 6 6 r 

WHOLE NmiBEBS. DECIliALS. 



The whole numbers and decimals in the above 
table are expressed in words thus: Eight million, 
seven hundred and sixty-five thousand, four hundred 
and thirty-two, and tiinety-one million, two hundred 
and thirty-four thousand, five hundred and sixty-seven 
hundred millionths. 

li2. To read decimals, begin at. the first figure on 
the rfght of the decimal point, and read the figures as if 
they were whole numbers, and to the last add the 
name of its order. Thus : — 

.5 is read 5 tenths. 

J05 is read 5 hundredths. 

.236 is read 236 thousandths. 

.45678 is read 45678 hundred thousandths. 

.365366 is read 365366 millionths. 

Kepeat the table. How are decimals read ? 
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1. Read the following numbers : — 



.4 


.60 


4.0101 


.04 


.060 


2.0129 


.004 


.0600 


16.2121 


.0004 


.6060 


18.3004 


.00004 


.0606 


42.0009 


.600004 


.00606 


36.10009 


.0000004 


.000606 


45.100009 



Write the following numbers in figures : - 

2. Seven hundred, and five tenths. 

3. Seven, and on0 ten thousandth. 

4. Seven hundred and five, and five millionths. 

6. Two hundred and two, and two hundred thou- 
sandths. 

6. Twenty-five million, and twenty-five ten mil- 
lionths. 

7. Three hundred and forty thousand, and three 
tenths.' 

8. Sixty-five thousand, and sixty-five ten thou- 
sandths, 

9. Forty-four million, and forty-four ten millionths. 

10. Five hundred thousand, and five hundred thou- 
sandths. 

11. Sixty-four million, and sixty-four millionths. 

REDUCTION OF DECIMAXS. 

113. To reduce a common fraction to a decimal, — 

a 

113. Rule. Annex to the numerator as many cu 
phers for decimals as may he required,^ and divide by 
the denominator, 

Ob8. \ The number of decimal places in the quotient will be equal 
to the ' number of ciphers annexed. "When there are not as many, 
make the number equal by prefixing ciphers. 

Recite the rule for reducing a common fraction to a decimal. 

A 

1 



1 
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12. Reduce | to a decimal. 

8)3.000 



.375 



i^jf 


i.7r 


. ^ 


lAm?^ 


9 ■".• 

4 • < ^ .^ 


1 


ic.2 


I 


tV 


U 


t 


"ft 


it 


1 


A 


t.A 


1 


A 



As three ciphers were annexed to the numerator, 
three figures must be pointed off for decimals in the 
quotient. 

This rule depends upon the principle stated in Art. 
39, that if a number be multiplied and divided by the 
same number, its value remains unchanged. 

13. Reduce the following fractions to decimals : — • 

it ' 

, 114, Any common fraction can be expressed ex- 
actly in decimals whose denominator has no other 
factor but 2 and 5. If the denominator contains 
other factors, it cannot be expressed exactly in deci- 
mals, y 

115. To reduce a decimal fraction to a common 
fractioUj — 

Rule. ^ Wi^te the denominator of the decimal under 
the numerator y and then reduce it to its lowest terms. 

14. Reduce .625 to a common fraction. 

The .denominator of .625 is 1000. (Art. 102.) j%^J\j 

What Is the rule for reducing a decimal to a common fraction ^ 
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reduced to its lowest terms, (Art.* 86,) gives f for a 
common fraction. 

EXA.MFLES. 

15. Reduce .125 to a common fraction. 

16. Reduce .725 to a common fraction. 

17. Reduce .925 to a common fraction. 

18. Reduce .1125 to a common fraction. 

19. Reduce .1265 to a common fraction. 

20. Reduce .1475 to a common fraction. 

21. Reduce .0045 to a common fraction. 

22. Reduce .0208 to a common fraction. 

23. Reduce .0046 to a common fraction. 

ADDITION OF DECIMALS* 

116. Rule. Write the numbers of the same order 
under each other, so that the decimal points shall be 
in the same vertical column* Add as in whole numn 
bers, and point off in the sum, from the right as vnany 
places for decimals as are equal to the greatest num- 
ber of decimal places in any of the given numbers. 

Proof. Addition of decimals may be proved in the 
same manner as addition of whole numbers. 

The principle of this rule is the same as that in the 
addition of whole numbers, (Arts. 9, 17.) 

24. Add together 3.014* 3014, 30.14, .003014, and 
.04045. 

3.014 
3014. 
30.14 
.003014 
.04045 

3047.197464 

Write the numbers of the same order under each 

— • y 

Wliat is the rule for the addition of decimals } 



/i 

I 

J 
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Other, units under tnits, tens under tens, and tentjis 
under tenths, hundredths under hundredths, &c., and 
add as in whole numbers, and point off from the right 
for decimals as many figures as are equal to the great- 
est number of decimal places in any of the given 
numbers. The greatest number of decimals in the 
above example is six ; six figures must therefore be 
pointed off for decimals. 

Obs. I. The decimal point wiU always be exactly imder the deci- 
mal points in the given numbers. 

Obs. 2. The learner must be very careful in placing the decimal 
points according to the rule. 

EXAMPLES. 

-•26. Add 4.032, 645010,-96.081, 310.018, 1.0012. 
- 26. Add 63.03036, 73.46030, .090345, 41.23101, 
1.0109. 

27. Add 340.14561, 84.960,- .759112, .000012, 
2.0345. 

28. Add 9.03456, 1.23456, 12.34567, 123.4567, 
1234.567. 

29. Add 85.05376, 5.45405, 54.04345, 540.4345, 
7.00034. . , 

30. 46.13455+9.73456+.0009345+875.+34.5=? 

31. 9671.03+5.05674+8.7561+750. 12+87.34zir? 

32. 1.45610+67563.1+2.31267+91.234+.679=? 

33. Add together 1 tenth, 1 hundredth, 1 thou- 
sandth, and 1 ten thousandtli. 

34. What is the sum of 5 hundredths, 5 ten thou- 
sandths, and 5 millionths ? 

35. What is the sum of 95 millionths, 1 hundred 
thousandth, and 1 tenth ? 

36. What is the sum of 784 thousandths, 347 mil- 
lionths, 75 ten thousandths, and 99 hundredths ? 

37. What is the sum of 465, 78 hundred thou- 
sandths, 9 millionths, 99 ten thousandths, and 9 tenths ? 

38. What is the sum of 475, 9 ten thousandths, 83 
hundred thoussmdths, and 9 tenths ? 
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MULTIPLICATION OF DECIMALS. 

117. Ruh^X Multiply as in whole numbers, and 
point off from the rig-ht of the product as many figures, 
for decimals as there are decimal places in both factors. 

Proof. Multiplication of decimals may be proved 
in the same manner as multiplication of whole numr 
bers, or by changing them to ike form, of common 
fractions, 

Oss.^If there be not as many decimal places in the product as in 
both factors, make the number equal by prefixing ciphers. 

Multiply .0075 by .0025. 

.0075 
.0025 



o75 ToTjTju X Tinnju' — TuiiTyoofooTF* 
150 



.00001875 



As there are eight decimal places in both factors, 
and only four in the product, four ciphers must there- 
fore be prefixed to the product. 

The reason of this rule will be evident by chang- 
ing the decimal multiplicand and multiplier to the form 

of a common fraction, and then multiplying. 

« 

118. When the multiplier is a whole number, the 
multiplicand is taken as many times as there are 
units in the multiplier ; but when the multiplier is a 
fraction, only such parts of the multiplicand are taken 
as are indicated by the multiplier. When the multi- 
plier is less than a unit, the product will be less than 
the multiplicand. 

m^^^— M ^ I ■ ■ ■ I I ■ »■ B^— ^»^ I ■ ■ ■ ■ I 111 I ■■■■■. . - ■■■ M I » 11 ■■■■■■ ^ , ■ ■■ I 

"What is the rule for the multiplication of decimals ? When th« 
mtdtiplier is less than a unit, what is the product ? 
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EXAMPLES. 

Multiply the following decimals : — 



—39. 45.601x7.456. 

' 40. 31.735x9.735. 

^41. 41.244x1.642. 

42. 784.67x9.641. 

—43. 46.043 x. 0009. 

44. 966.43 X. 0061. 

45. 56.300 X. 0312. 



46. 67.456x1.246. 

47. 96.314x2.103. 

48. 814.21x36.142. 

49. 204.101x8.9614. 

50. 56.421x96.463. 

51. 42. 001 X. 00234. 

52. 84.241 X .00085. 



53. Multiply 2 hundredths by 9 millionths. 

54. Multiply 44 thousandths by 4 ten thousandths. 
b^. Multiply 1 ten millionth by 9 hundred thou«< 

sandths. 

• 56. Multiply 9999 by 9 hundred milhonths. 
57. Multiply 6 hundred millionths by 9 millionths. 

SUBTRACTION OF DECIMALS. 

11 9, RuleX Write th^ less number under the 
greater, units under units, tenths under tenths, Sfc, 
so that the decimal points shall be exactly under each 
other. Subtract as in whole numbers, and point off 
from the right of the remainder as many places for 
decimals as are equal to the greatest number of places 
in either of the given numbers. 

Proof. Subtraction of decimals m,ay be proved in 
the same manner as subtraction of whole numbers. 

The principle of this rule is the same as that in sub- 
traction of whole numbers. 

68. From 961.345 take 2.456789. - 

961.345000 
2.456789 

958.888211 
In this example three ciphers are annexed to the 

Wliat is tlie rule for the subtraction of decimals ? 
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minuend, to make the number of decimals equal to the 
number in the subtrahend, which does not change the 
value of the minuend, (Art. It8.) 

EXAMPLES. 

69. From 103.013 take 95.0134. 

60. From 96.401 talce 65.12034 

61. From 965.14 take 9.45614. 

62. 641.34 — 56.345. 65. 86.67 — 9.8675. 

63. 7561.2 — 9.6456. 66. 101.1 — 90.9014. 

64. 961.62 — 54.645. 67. 970.2 — 84.3456. 

68. From 1 take 1 millionth. 

69. From 9999 take 9 hundred thousandths. 

70. From 5 take 555 ten million ths. 

71. From 222 take 22 hundred thousandths. 

72. From 99 and 9 hundredths take 9 ten thou- 
sandths. 

73. From 1 million take 1 hundred thousandth. 

DIVISION OF DECIMALS. 

120. Kj^i:,/. Divide as in whole numbers, and 
point off from the right of the quotient as many fig- 
ures for decimals as the decimal places in thedividpid 
exceed those in the divisor ; and if there be ndt as 
many J make the number equal by prefixing ciphers to 
the quotient. 

Proof. Division of decimals m,ay be proved in the 
same manner as division of whole numbers, or by 
common fractions, 

Ob8. 1. *"When the decimal places in the divisor and dividend are 
equcU^ the quotient will be a whole number. 

Obs. 2i ' When there are not as many decimal places in the divi- 
dend as in the divisor, ciphers may be annexed, and the division con- 
tinued indefinitely. The ciphers thus annexed must be considered aa 
decimal places. 

What is the rule for the division of decimals ? 



^- 
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Obs. 3. TJnlefad great accuracy is required, it is not necessary to 
have more than five places of decimals in the quotient. 

74 Divide .000288072 by 3.6. 

3.6 .) .000288072 ( .00008002 

288 

072 

72 



Since the dividend has nine decimal places, and the 
divisor but one, the quotient must have eight decimal 
places ; four ciphers must therefore be prefixed to the 
quotient. 

Obs. When there is a remainder after division, the sign + should 
be amiexed to the quotient, to denote that the division may be con- 
tinued farther. 

EXAMPLES. 

Divide the following decimals : — 



75. 16.440-^.85./?, %// 

76. 184.20-^-9.6. /f. 

77. 2345.6-^.54. 

78. 3.6751-!-.04. 

79. .0456-^.09. 

80. 7645-f-.90. 
•81. 47.5S-^8.4. 

82. 674.5-f-.62. 



83. 845.6701-r-a02J >< ^ 

84. 9.781234-^.246. 

85. 45.67801 

86. 56789.1 






87. 456.407- 

88. 4702.41- 

89. 57.3r45- 



90. 8.74562-f-.096. 



.008. 
4.01. 

.845. 

24.1.^ 

3.61.- 



91. Divide one hundred and twenty-five, and nine 
ten thousandths, by six, and fifty-four ten thousandths. 

92. Divido four hund'.cd and eleven, and seven hun- 
dred and six millionths, by fifty-five, and ninety-three 
ten thousandths. 

93. Divide seven million and one hundred and ten 
thousand, and ninety-four millionths, by eight hundred 
and forty-five ten thousandths. 

94. Divide two hundred and twenty-four, and nine 
ten millionths, by three hundred and twenty hundred 
millionths^ 
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PRACTICAL QUESTIONS. — 

• 

95. What is the sum of 25.104, 25104, .6456, 46.52, 
67.84, 96045.1, .8456, 75.104? 

96. What is the sum of 4.6789, 567801.1, 6.0014, 
375.27, 640.36, 8457.2? 

97. What is the sum of 1 tenth, 1 h^dredth, 1 
thousandth, 1 ten thousandth, 1 hundred thousandth; 
and 1 ten millionth? 

98. Multiply six tenths by seven hundred ten thou- 
sandths. 

99. Multiply four hundred, and four ten thousandths 
by ninety-seven millionths. 

100. What cost nine tenths of a gallon of molasses, 
at three tenths of a dollar a gallon ? 

101. What cost 75.4 pounds of sugar, at .08 of a 
dollar a pound ? 

102. What is the difference between nine ten thou- 
sandths and nine hundred thousandths ? 

103. What is the difference between 444 thou- 
sandths and 4 one hundred millionths ? 

104. What is the difference between 9 and .8, and 
6 and .08 ? 

105. In one rod there are 16.5 feet. How many rods 
are there in 478964.54 feet ? 

106. Divide two hundred and* fifty-six ten thou- 
sandths by four millionths. 

107. If a pound of flour cost .05 of a dollar, how 
many pounds can be bought for 9650 dollars ? * 

108. What would 1 bushel of oats cost, if 69.6 
bushels cost 30.45 dollars ? 

109. How much hay- can be purchased for 960.6 
dollars, if 1 ton cost 12.8 dollars ? 

110. How many barrels of flour can be bought for 
TB0.5 dollars, at 4.25 dollars a barrel ? 

111. How many gallons of molasses, at .33.6 cents 
per gallon, can be bought for 75.5 dollars ? 



V-"' 
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CONTRACTIONS IN MULTIPLICATION AND DIVISION. 

121. When the multiplier or divisor is an exact 
measure of 10, 100, 1000, &c., it may be changed to 
the form of a common fraction before multiplying or 
dividing, ^ in the following table : — 

I6f=^8^ 5=^ 

33i=J^§^ 25=:J-P 

333iz=^^#a 125=^^ 

122. To multiply by any of the numbers in the 
preceding table, — 

Rule. Annex as many ciphers to the multiplicand 
as there are ciphers in the numerator of the fraction^ 
and divide by the denominator, 

EXAMPLES. 



1. Multiply 4563 by 3^. 

2. Multiply 8844 by 8^ 

3. -Multiply 9366 by 16|. 

4. Multiply 6372 by 33^. 

5. Multiply 8193 by 333^. 



6. Multiply 7348 by 6i. 

7. Multiply 8416 by 12-i. 

8. Multiply 9264 by 5. 

9. Multiply 6428 by 25. 
10. Multiply 9416 by 125. 



1 23. When one part of the multiplier is a multiple 
of the other, the process of multiplication may be 
shortened by the following rule : — 

Rule. Multiply by the unit figtire, and then m>uU 
tiply this product by that number which denotes the 
number of times that this figure is contained in the 
two left hand figures of the multiplier. 

What is the rule for multiplying when the multipher measures 10, 
100, 1000, &c. ? How may the process be shortened, when one part 
of the multiplier is a multiple of the other ? 
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11. Multiply 46564 by 243. 

46564 
243 

139692 3 times the multiplicand. 
1117536 240 times the multiplicand. 

11315052 

Multiply first by the unit figure, 3. Then, as 24, 
the remaining figures in the multiplier, is a multiple of 
3, multiply the first product, 139692, by 8, which is 
1117536. The unit figure of this product being writ- 
ten in the place (ff tens, makes the whole of this last 
product the same as 240 times the multiplicand. The 
sum of the partial products is 243 times the multipli* 
cand. 

EXAMPLES. 

12. Multiply 428677 by 328. 

13. Multiply 567894 by 427. 

14. Multiply 678969 by 369. 

15. Multiply 456784 by 728. 

16. Multiply 734567 by 639. 

1 24. To divide by any of the numbers in the pre- 
ceding table, — 

Rule. Multiply by the denominator of the frao* ^ 
iio7i, and point off from the right of the quotient for a 
remainder as m^ny figures as there are ciphers in the 
numerator. 

EXAMPLES. 



17. Divide 4675 by 3*. 

18. Divide 5789 by 8*. 

19. Divide 6542 by 16f . 

20. Divide 7345 by 33^ 

21. Divide 8456 by 333*. 



22. Divide 8796 by 61. 

23. Divide 9234 by 12^. 

24. Divide .9541 by 5. 

25. Divide 9645 by 25. 

26. Divide 9846 by 125. 



"Wlia/ is tho rule for dividing -when the divisor measures 10, fto. ? 
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FEDERAL MOIfEY. 

SECTION vin. 

125.\The currency of the Uaited States is staled 
federal money. 

126. The. denominations of federal money are 
eagles, dollars^ dimes, cents, and mills. 

127. The coins are made of gold, silver, and cop- 
per. 

128* The gold coins are the double eagle, the eagle, 
the half-eagle, the quarter-eagle, and the dollar. 

129. The silver coins are the dollar, the half-dollar^ 
the qunrter-dollar, the dims, and the half-dime".' I , ,iJL 

130. The copper coins are the cent and the half 
cent. 

Obs. Coin is a piece of metal stamped with certain figures or char- 
acters by the authority of 'government. 

TABLE OF FEDERAL MONEY. 

10 mills make 1 cent. 
10 cents " 1 dime. 
10 dimes " 1 -dollar, ($.) 
iO dollars " 1 eagle. ' 

It is now almost the universal practice in the JJnited 
S*^ates to keep accounts in dollars, cents, and m,ills. 

Obs. The mill is seldom regarded, except when great accuracy is 
required. »■ 

131. As the dollar is considered the unit or whole 
number, and cents and mills decimals, federal money 
maybe added, multiplied, subtracted, and divided, in 
the same manner as decimals. 



What is the currency of the United States styled ? What are its 
4«nominations ? What are the coins ? Of what is each made ? 



c/ 
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REDUCTION OF FEDERAL MONEY. 

132. Rule. "^Dollars may be reduced to cents by 
anneodng two ciphers. 

Dollars may be reduced to m,ills by annexing three 
ciphers, ~~ 

Cents may be reduced to mills by annexing one 
cipher. 

Cents may be changed to dollars by pointing q^ 
the TWO right hand figures. 

Mills may he changed to dollars by pointing off the 
THREE iHght nand figures. 

, Mills may be changed to cents by pointing off one 
figure on the right. " 

-' 133. As pointing oflf two figures is the same as di- 
viding by 100, and pointing off one figure the same as 
. dividing by 10, the figures pointed off will be the same 
I as the dividend, ;^rt. 31.) 



EXAMPLES. 



1. Reduce $75 to cents. 

2. Reduce $96 to cents. 



3. Reduce $110 to mills. 

4. Reduce $87^ to mills. 



5. Change 144 cents to dollars. 

6. Change 1605 cents to dollgirs. 

7. Change 6456 mills to dollar-s. 

8. Change 1790 mills to dollars. 

ADDITION OF FEDERAL MONEY. 

134. Rule. .Write the numbers under each other j 
dollars under dollars ^ cents under cents, ^c, and add 
as in whole numbers. 

Proof. The same as in addition of whole numbers. 

How are dollars reduced to cents ? ' How to mills ? How are cents 
reduced to mills ? Kow are cents changed to dollars i How are mills 
changed to dollars ? What is the rule for addition pf federal money } 
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Obs.X As cents occupy the places of tenths and hundredths, when 
there is but one figure expressing cents, a cipher must be written 
iu the place of tenths. 

EXAMFLESH 

9. What is the sum of $84 and 15 cts., $97 and 9 
cts., $137, 12 cts., and 9 mills? 

10. What is the sum of $19, 6 cts., and 4 mills; $76, 

7 cts., and 8 mills ; $275, 10 cts., and 1 mill ? 

11. What is the sum of $1756, 4 cts., and 9 mills ; 
$196, 7 cts., and 8 mills ; $550, 5 cts., and 5 milk; 
$730, 17 cts., and 7 mills? ^ 

12. What is the sum of $1375, 10 cts., and 1 mill ; 
$13, 75 cts., and 3 mills; $7, 3 cts., and 6 mills; $14, 

8 cts.^ and 2 millsl . * * 

MULTIPLICATION OF FEDERAL MONEY. * 

135. RjJi^'E. y Multiply as in whole numbers, and 
point off from the right of the product as in multi- 
plication of decimal fractions. 

Proof. The same as in multiplication of whole 
numbers. 

EXAMPLES. 

13. What will 75 yards of cloth cost at $5.50 per^ 
yard ? 

14. What will 156 barrels of apples cost at $2,375 
per barrel? 

15. What will 344 pounds of cheese amount to at 
6i^ cts. per pound ? 

16. What cost 436 bushels of wheat at $1^ per 
bushel ? 

17. What cost 5750 feet of land at 7f cents per 
foot? 

18. What cost 76 bushels of potatoes at 33J cents 
per bushel ? 

19. What cost 86 acres of land at $45,375 per acre. ? 

What is the rule for the multiplication of federal money i 
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SUBTRACTION OF FEDERAL MONEY. 

136. RuLE.\TFh7c the numbers U7ider each other 
dollars under dollars^ cents under cents ^ ^c, and sub^ 
tract as in whole numbers. 

Proof. The same as in subtraction of whole 
nutnbers. 

EXAMPLES. 

20. From $96,125 take $75,374. 

21. From $116,013 take 99.101. 

22. From $137, 6 cts., take $39, 7 cts., and 4 mSls. 

23. From $561, 9 cts."; take $396, 14 cts,, and 9 
mills. 

24. From $856, 10 cts., take $703, 9 cts., and 7 
mills. 

25. From $937, 6 cts., take $364, 15 cts., and 6 
mills. 

DIVISION OF FEDERAL MONEY. 

137. Rule. Divide as in whole numbers, and 
point off from the right of the quotient j as in division 
of decimal fractions. 

Proof. The same as in division of whole num- 
bers. • 

EXAMPLES. 

t 

26. If 27 pounds of sugar cost $1,635, what will 1 
pound cost ? 

27. If 56 barrels of flour cost $275.75, what will 

1 nfHTf*! f*ost ? - 

28. If 3242 feet of land cost $2825.75, what will 1 
foot cost ? 

29. At $0.40 per yard, how many yards of calico 
can be bought for $15.56 ? 

A^Tiat is the rule for the subtraction of federal money ? What is 
the rule for diyision ? 
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30. At $0.37^ per yard, how many yards of ging- 
ham can be bpught for $25.75? 
■^ 31. How many times is $0.06 contained in $240.36? 

32. • How many times is $0.05 contained in $425.75? 

33. How many times is $0.0875 contained in 
$58,645? 

PRACTICAL QUESTIONS. 

34. What is the sum of twenty-five dollars and 
nine cents ; thirty-seven dollars, seven cents, and five 
mills ; fifty-eight dollars, ten cents, and three mills ? 

35. What is the sum of one hundred And ten dol- 
lars, one cent, and nine mills ; four hundred and forty 
dollars, six cents, and eight mills ? 

36. What cost 25.5 pounds of sugar at 12 J cts. per 
pound ? 

37. What cost 44J pounds of tea at S6i cts. per 
pound ? 

38. What cost 85^ pounds of beef at 7^ cts.- per 
pound ? 

39. What cost 4567 feet of land at 8f cts. per foot ? 

40. What is the difierence between seven hundred 
and forty dollars, seven cents, and nine mills, and three 
hundred and thirty dollars, nine cents, and seven mills ? 

41. From one hundred dollars take nine cents and 
nine mills. 

42. Prom one thousand dollars and ten cents take 
ninety dollars, nine cents, and nine mills. 

43. How much must be added to four dollars, four 
cents, and four mills, to make five hundred dollars ? 

44. A man bought a farm for -$7560.87, and sold- it 
for $8050.50. How much did he gain ? 

45. If a man pay $375.50 for 85 barrels of flour, 
how much does he give a barrel ? 

46. If a man pay $42.50 for 27i pounds of tea, 
how much does he give a pound ? 

47. If $425.50 were paid for 4t65i bushels of com 
what would one bushel cost ? 
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BILLS OF PAHCELS. 



138. A bill of parcels is an account given by th^ 
seller to the buyer of the articles purchased, with the 
price of each. 

48. Boston, August 10, 1850. 

Mr. .Tames Blackington 

Bought of William Jones 

15 yards of broadcloth, at $3.75 per yai^d, 
12^^ yards of cassimere, at $2.37J per yard, 

7^ yards of satin, at $4.12^ per yard, 

5^ ygirds of linen cambric, at $0.37^ per yard. 



49. Boston, Sept. 1, 1850. 

Mr. George Bright 

Bought of J. D. Williams & Co. 
4 boxes of sugar, of 240^ pounds each, at 6J • 
cts. per pound, 
SI bags of coflfee, of llOJ pounds each, at lOj 

cents per pound, 
15 casks of rice, of 297^ pounds each, at 3^ cts. 

per pound, 
24 chests of tea, of 75i pounds each, at 67^ cts. 

per pound, 
19 barrels of Genesee flour, at $51 per barrel, 

60. Boston, August 20, 1850. 

Mr. Benjamin Southey 

Bought of Wm. J. Reynolds & Co, 
'40 Webster's Dictionary, at $4.75, 

75 Worcester's History, at $0.62 J, 
450 Colburn's Arithmetic, at $0.12^, 

84 Smellie's Philosophy, at $0.67i, 
230 Bibles, at $0.87^, 
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DENOMINATE NUMBEKS, 

« 

• SECTION IX. 

139. Denominate Numbers express things of dit- 
ferent kinds, or denominations, as 6 pounds, 6 shiK 
lings, 7 pence, &c. 

TABLES OF MONEY, WEIGHTS, AND MEASUEES. 

English Money. 

4 farthings (qr.) =.^ 1 penny, . . . d. 

12 pence = 1 shilling, . . s. 

2Q shillings . = 1 pound, • • . £. 

21 shillings =1 guinea. 

qr. d. 

4=1 
48 *= 12 = 1 £. 

960 = 240 = 20 = 1 

Obs. a farthing is often expressed by X d., 2 farthings by J. d., 8 
'farthings by ^ d. 

Troy Weight. , 

24 grains (.gr.) = 1 pennyweight', dwt. 

20 pennyweights = 1 ounce, . . oz. . 

12 ounces. = 1 pound, . . .lb. 

gr. dwt 

24 = 1 oz. 

480 = 20 = 1 lb. 

6760 = 240 = 12 = 1 

Obs. 1. This weight is used in weighing gold, silyer, and precious 
stones. It is also used in philosophical experiments. 

Obs. 2. Troy weight may easily be changed into Avoirdupois, and 
Avoirdupois into Troy. 

1 lb. Troy = J4i- lb. Avoirdupois. 

I oz. Troy = ^^^ oz. Avoirdupois 
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Avoirdupois Weight. 



16 drams- (dr.) 
16 ounces 
p2:f'i8»- pounds 
4 quarters 
20 hundred weight 


— 1 ounce, . . . 
= 1 pound|^ . . 
= 1 qqarter; . . . 
= 1 hundredweight, 
, = 1 ton,^ . . . 


oz. 

lb. 

qr." 

cwt 

T. 


dr. oz 

16 = 1 


— lb. • 




266 — 16 


= 1 qr. 




7168 = 448 


= 28 = 1 cwt. 




28672 = 1792 


- 112 - 4 - 1 


T. 


673440 = 35840 


= 2240 =80 =20 : 


= 1 



Obs. By this weight fdl commodities axe weighed except gold^ sil- 
Ter» and precious stones. 

Apothecaries^ Weight. 



•/iU grain? (gr.) 
3 scrupiles 
8 drams 

12 ounces 


= I scruple, sc., or 9. 
* =1 dram, dr., or 5. 
r= 1 ounce, oz., or s* 
=• 1 pound, ft. 


20 = 

60 = 

480 = 

6760 = 


a. 

1 8. 

3 = 1 g. 
24 = 8 = 1 ft. 
288 =96 =12 == 1 

• 


Obs. By this weight apothecaries mix their medicines. 




Cloth Measure. 


2i inches (in.) 
4 nails 
4 quarters 

in. 

9 
36 


= 1 nail, . . . . na, 
= 1 quarter of a yard, qr. 
— 1 yard, ... . . yd, 

na. 
= 1 qr. 
= 4 = 1 y.l. 

= 16 = 4 = 1 



Obs. The Elemish ell is 8 quarters, the English ell is 5 qu^rtersy 
and the French ell is 6 quarters. ' 
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Long Measure. 



12 inches (inj 
^ feet m 
6 feet 


"~^ 


1 foot, . . . 
1 yard, . . . 
1 fathom, . . 


ft. 

yd, 

fath. 


5 J yards,- or 16i-feet 
40 rods 
8 furloqgs 
3 miles 


t 


1 rod, . . . 
1 furlong, . . 
1 mile, . . . 
1 league, . . 


r. 

fur. 
m. 
lea. 


in. ft. 

12 = 1 


yd. 






36 = 3 = 


1 


r. 




198 = 16J= 
7920 = 660 = 


6i= 
220 = 


1 fur. 
40 = 1 m. 




63360 — 5280 — 


1760 = 


320 = 8 = 1 


lea. 


190080 = 15840 = 


5280 = 


960 =24 — 3 


- 1 



Obs. 1. Long measure is used in measuring distances, &c. Tlio 
rod is sometimes called perch, or pole. • ' 

Obs. .2. The circumference of the earth is measured by degrees of 
latitude. 60 geogvaphical miles, or 694 English nules, form 1 degree, 
and 360 degrees form the circumference. 



Square Measure. 



144 square inches (sq. in.) = 

9 square feet = 

30i sq. yds., 272^ sq.«ft., = 

40 square rods = 

4 roods = 

640 acres = 



1 square foot, sq. ft. 
1 square yard, sq. yd. 
1 square rod, sq. r. 
1 rood, . . R. 
1 acre, • . ac. 
1 square mile, sq. m. 



sq. in. 

144 = 
1296 = 



sq.ft. 

1 

9 = 



sq. yd. 

1 



sq. r. 

39204 = 272i = 30i = 1 e. 
1568160 = 10890 = 1210 = 40 = 1 m. 
6272640 = 43560 = 4840 =160 =4 =1 

Obs. Square measuie is used in measuring sutfoces. 
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Cubic Measure. 

1728 cubic inches (cub. in.) = 1 cubic foot, cub. ft. 
27 cubic feet = 1 cubic yard, cub. yd. 

16 cubic feet make one foot of wood, and 8 feet of 
wood one cord ; or 128 cubic feet make one cord. 
Jj^-49-feet'W round and*"5€Kreetpf hewn timber were 
formerly considered a ton, bttlrfimber is now chiefly 
sold by board measure. 

cub. in. cub. ft. 

1728 = 1 cub. yd. 

46656 = 27 = 1 \A-__^. 

Obs. Cubic measure is used in measuring solid bodies. "X"^^' 

Liquid Measure. 

4 gills (gi.) = 1 pint, . . • pt, 

2 pints = 1 quart, • . . qt, 

4 quarts = 1 gallon, . . gal. 

31i gallons =1 barrel, . . . bar. 

63 gallons = 1 hogshead, . hhd. 

gi. pt. 

4=1 qt. 

8 = 2 =i 1 gaU ' 

32 = 8 = 4=1 bar. 

1008 = 252 = 126 iP 31^ = 1 Hha. 
2016 = 504 = 252 = 63 = 2 = 1 

#BS. 1. The English, wine gallon contains. 231 Cubic inches. In 
' some places, milk and malt liquors are sold by a measure which con- 
tains 282 cubic inches in a gallon. 

•bs. 2. Only a few articles ape bought and sold by the barrel. 
Hogsheads are used only in estimating the contents of cisterns, wells, 
and other large bodies of water. The terms pipe and butt are never 
used as exact measures of quantity, but simply designate casks of a 
certain shape or form. 

•bs. 3. A gallon is divided by apothecaries into pints, fluid 
ounces, fluid drams, and minims. A pint of water is estimated 
at a pound. 



^ 
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Dry Measure. 



2 pints (pt.) 
8 quarts 
4 pecks 
36 bushels 
pt. 

2 = 

16 = 

64 = 

2804 = 



1 quart, • 
1 peck, . . 
1 bushel, . 
1 chaldron,^. 



qt. 
pk. 
bu* 
eh. 



qt. 
1 

8 

32 

1152 



pk. 

1 

4 
144 



ba. 

1 

36 



= 1 



Obs. a Winchester bushel is ISJ in. diameter and 8 inches deep. 

Time. 



60 seconds (sec.) 


Z3 




1 minute, . 


min. 


60 minutes 


n^ 




1 hour, . 


. hr. 


24 hours 


ZIZ 




1 day, . . 


day. 


7 days 


= 




1 week, . 


. wk. 


sec. min. 










60 = 1 




hr. 






3600 =: 60 


— 


1 


day. 




86400 = 1440 




24 


= 1 


wlc 


604800 = 10080 


, \ 


168 


= 7 = 


1 



Ob8. Leap years are those which are exactly divisible by 4. Thus 1840, 
1844, &c.y are leap years. The centennial years are not leap years unless 
divisible by 400. A common month consists of 4 weeks. , 



60 seconds {") = 

60 minutes * = 

30 degrees = 

12 signs, or 360 degrees, = 



Circukir Measure. 

= 1 minute, 

=z 1 degree, 

== 1 sign, . 

1 circle, . 



/ 

o 

s. 
cir. 



// 



1 



60 = 

3600 = 60 = 

108000 = 1800 = 

1296000 = 21600 = 



O 

1 

30 
360 



=: 1 
= 12 



eit 
= 1 
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RBDUCnON OF DENOMINATB NUMBERS. 

140. Reduction is the process of changing the de- 
nomination of any quantity without changing its 
value. 

Thus 6 pounds being changed into shillings, be- 
comes 120 shillings. This change is produced by 
multiplying 6 by 20, the number of shillings equal to 
a pound. 60 inches being changeid to feet, becomes 
5 feet. This change is produced by dividing 60 
inches by 12, the number of inches equal to a foot. 

141. To reduce denominate numbers from a higher 
to a lower denomination,^ 

Rule. Multiply the highest denomination by that 
number which denotes how many units of the next 
lower denomination make one unit of the highety attd 
to the product add the next lower denomination. Pro* 
eeed in this manner with each denomination. 

1. Reduce £14 12 s. 9d. 2qr. to farthings. 

£. 1. d. qr. 

, 14 12 9 2 
20 



292 
12 

693 

292 

3513 

4 

14064 



14 pounds are reduced to shillings by multiplying 
by 20, because 20 shillings make one pound, and add- 
ing the 12 shillings makes 292 shillings. This being 

What ia lednction? What U the nile tat reducing denomiiute 
wnabm from » highar to • loirw denomination i 

I 7 
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nuiltiplied by 12, because 12 pence make one shilling, 
and adding the 9 pence, makes 3513 pence. This 
being multiplied by 4, because 4 farthings make one 
penny, and adding the 2 farthings, makes 14054 
farthings. 

142. To reduce denominate numbers from a lower 
to a higher denomination, — 

Rule. Divide the given denomination by that numr 
ber which denotes how many units of this denominor 
tion m^ke one of the next higher. Proceed in this 
manner with each denomination. 

2. Reduce 14054 farthings to pounds. 
4 ) 14054 

12 ) 3513, 2 rem. 

20 ) 292, 9 rem. 

14, 12 rem. £14, 12 s. 9d. 2qr. 

Divide the farthings by 4, because 4 farthings make 
one penny. The quotient will be 3513 pence and 2 
farthings over. Divide the pence by 12, because 12 
pence make one shilling. The quotient will be 292 
shillings and 9 pence over. Divide the shillings by 
20, because 20 shillings make one pound. The quo- 
tient will be 14 pounds and 12 shillings over. 

Obs. 1. Denominate numbers are changed from a higher to a 
lower by multiplication^ from a lower to a higher by division. The for- 
mer has been caUed redtiction desoencUngt the latter, reduction ascending. 

Obs. 2. The addition and subtrdbtion of denominate numbers is 
the same as the addition and subtraction of pimple numbers, ex- 
cept in the subdivisions of the unit. 

English' Money. 

3. In £20, 15 s. 9 d. 3 qr. how many farthings ? 

4. In £40, 10 s. 8d. 2qr. how many farthings ? 

What is the rule for reducing denominate numbers from a lower to 
a higher denomination ? 
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6. In £240, 19 s. how many pence ? 

6. In 144560 farthings how many pounds ? 

7. In 176842 farthings how many pounds ^ 

8. In 6845 pence how many pounds ? / 

Troy Weight 

9. In 10 lbs. 8 oz. how many grains ? 

10. In 9 lbs. 6 oz. 18 dwt. how many grains ? 

11. In 42645 grains how many pounds ? 

12. In 6456 pennyweights how many pounds ? 

Avmrdupois Weight 

13. In 4 qrs. 26 lbs. how many ounces ? 

14. In 2 cwt. 3 qrs. 20 lbs. how many drams ? 

15. In 6 tons, 2 cwt. 3 qrs. 6 lbs. how many drams? 

16. In 7500 ounces how many hundred weight ?* 

17. In 6456780 drams how many tons ? 

Cloth Measure. 

18. In 46 yards how manj^; nails ? 

19. In 65 yards how many inches ? 

20. In 45 yards how many inches ? 

21. In 244 inches how many yards ? 

22. In 614 inches how many yards ? 

Long Measure, 

23. In 7 furlongs, 30 rods, 5 yards, how many feet r 
' 24. In 2 miles, 6 furlongs, 14 rods, 12 feet, how 

many inches ? 

25. In 4 miles, 7 furlongs, 20 rods, 16 feet, how 
many inches ? 

26. In 324560 inches how many miles ? 

27. In 456740 inches how many miles ? 

28. In 675670 inches how many miles ? 

29. In 360 degrees how many inches ? 
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Square Measure. 

30. In 64 square rods and 20 square yards how 
many feet ? 

31. In 72 roods, 30 square rods, 30 square yards, 
how many inches ? 

32. In 2 acres, 3 roods, 25 square rods, 5 square 
yards, how many inches ? 

33. In 8756704 square inches how many acres 7 

34. In 9567805 square inches how ms^ acres 7 

Cubic Measure. 

35. In 56 cubic feet how many inches 7 
, 36. In 75 cubic feet how many inches 7 

37. In 14560 inches how many cubic feet 7 

38. Id, 234 cords of wood how many cu bic feet 7 

39. In 27560 cubic feet of wood how many cords ^ 

Dry Measure. 

40. In 24 bushels, 3 pecks, how many quarts 7 

41. In 29 bushels, 2 pecks, how many pints 7 

42. In 3694 pints how many bushels 7 

43. In 4675 pints how many pecks 7 

y^ /j Liquid Measure. 

44. In ISThMs-^of wine how many pints 7 

45. In 42 h ogsfao w l s how many gills 7 

46. In 1345 pints how many hogsheads 7 > * 

47. In 1464 gills how many hog^^eadar*?^ - > y ». . 

Time. 

48. In 24 days, 10 hours, and 25 minutes, how 
many seconds 7 

49^ In 365 days, 6 hours, how many seconds ? 
50. In 40345600 seconds how many months T 
61. In 784560 minutes how many weeks ? 
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Circular Measure. 

52. In 50 degrees hqw many seconds ? 

53. In 6 sfgns, 10 degrees, how many seconds ? 

54. In 756700 seconds how many degrees ? 

55. In 967500 minutes how many signs ? 

ADDVnO^ OF DENOMINATE NUMBERS. 

If 

143, Rule. Write the numbers of the same de- 
nomination directly under each other. Add the num^ 
hers in the lowest denomination^ and find, by division^ 
how many units of the next higher denomination are 
contained in their sum. Write the remainder unde? 
the column or columns of the lowest denomination, and 
add the quotient to the column of the next higher de- 
^lamination. Proceed thus to the end. 



Proof. 


The same 


as 


in 


addition 


bers. 




i 


56. 






£. 


s. 




d. qr. 




20 


14 




10 2 




16 


12 




8 3 




14 


16 




7 3 




19 


18 




11 2 



72 3 % 2 

The sum of the colanm of farthings is 10 farthmgs, 
which is 2 pence and 2 farthings. Write the 2 far- 
things underneath, and add the 2 pence to the next 
column, whose sum is 38 pence, which is 3 shiUings 
and 2 pence. Write the 2 pence underneath, and add 
the 3 shillings to the next column, whose sum is 63 
shillings, which is 3 pounds and 3 shillings. Write 
the 3 shillings underneath, and add the 3 pounds to 
the next column, whose sum is 72, which write un 
derneath. 

Wkit is the rule for the addition of denominate mimbers > 

I* 
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EXAMPLES. 












English Money. 








57. 




58. 




69. 


£. 


a. d. 


qr. 


£. s. d. qr. 


£. 


•. d qr 


16 


16 10 


3 


36 19 11 3 


34 


13 10 2 


21 


12 9 


2 


75 16 10 2 


69 


14 11 1 


41 


17 11 


3 


64 13 9 1 


67 


19 9 3 


37 


18 8 


1 


66 12 8 3 


34 


16 8 2 






' 


Troy We^hi. 








60. 




61. 




62. 


lb. 


OS. dwt. 


cr. 


lb. OK. dwt. gr. 


lb. 


DC dwt gr. 


12 


10 16 


23 


16 10 16 18 


26 


10 16 22 


13 


9 18 


20 


16 9 19 17 


27 


11 13 20 


14 


11 17 


19 


17 8 18 12 


30 


9 14 16 


20 


10 16 


17 


19 11 16 21 


42 


8 12 16 




« 




Avoirdupois Weight. 








63 


'• 


k 


64. 





Cob. ewt. qr. Ik oe. dr. ton. cwt. qr. lb. ook dr. 

8 16 3 24 14 12 4 12 2 16 13 14 
7 16 2 21 16 13 6 17 1 14 12 16 

9 18 1 20 12 10 9 16 3 10 11 12 
6 13 3 19 11 14 8 13 1 12 16 10 



Chth Measure. 

W. 66. 67. 

fd V. aa. yd. <p. aa. yd. qr aa 

17 3 2 24 2 3 36 2 3 

18 2 3 27 1 ;2 34 3 1 

19 1 2 26 3 '1 39 2 2 
2082 34 23 40 12 



%^ 
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Long 


Meeuure, 




*■ 




68. 






69. 




. 


■1. f^. id. yd. 


ft. in. 


ID. ftir. 


Id. yd 


ft. 


In. 


4 7 30 4 


2 8 


11 6 


24 3 


1 


9 


5 6 29 3 


1 9 


13 7 


26 4 


2 


8 


6 3 25 2 


2 7 


16 6 


33 2 


1 


7 


9 4 31 1 


1 6 


18 4 


37 3 


2 


11 




Square 


ilfieasure. 








70. 






71. 






ae. R. tq. r. 


sq. jrd. sq. ft 


ac R. 


»q. r. 


■I-yd. 


iq. ft 


40 3 27 


26 8 


66 3 


20 


» 


8 


37 2 26 


22 7 


64 2 


16 


7 


7 


4S 1 "29 


19 6 


76 1 


16 


6 


6 


64 2 30 


18 6 


84 2 


14 


6 


6 



Cubic Measure. 
72. 73. 

ft. in. ft. in. 



139 


1426 


116 


1236 




134 


1634 


108 


1476 




136 


1660 


116 


1673 




238 


1140 


127 


1680 






Liquid 


Measure. 






74. 




76 


. 




hbd. g*l. 


qt pt. 


hbd. gal. 


qi. 


pt. 


43 60 


3 1 


42 60 


3 


1 


22 46 


1 


23 64 


2 





33 46 


3 1 . 


13 40 


1 


1 


22 34 


2 


12 36 


3 


1 

1 ^'^im 
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- 


76. 




Dry 


Measure. 




77. 






eh. 


bo. 


pk. 


qt. 


p«. 


cb. 


bo. 


pk. 


qt 


pt 


6 


28 


3 


7 


1 


5 


30 


2 


6 


1 


7 


26 


2 


6 





4 


18 


3 


7 





9 


30 


2 


5 


1 


3 


15 


2 


5 


1 


8 


31. 


3 


4 


1 


6 


14 


1 


4 






78. "^ 79. < / 

y. d. h. m. t. y. d. h. m. t. 

46 260. 20 54 40 75 164 14 66 34 

36 160 18 44 36 80 175 16 42 37 

74 214 17 38 27 77 164 17 37 48 

65 196 16 24 17 64 178 15 63 27 



80. 81. 

24 26 64 48 46 24 55 49 

16 25 46 37 35 27 57 44 

14 24 42 59 37 22 35 42 

34 27 16 35 32 25 54 26 

MULTIPLICATION t)F DENOMINATE OTMBERS. 

144. Rule. Write the multiplier under the lowest 
denomination in the m^ultiplicand. Multiply each 
detiomtnation of the multiplicand, beginning with the 
lowest, and find how m^any units of the next higher 
denomination are contained in the prodtict. Write 
underneath the remainder, and add the quotient to the 
product of the next higher d^omination. Proceed 
thus to the end. 

What is the rule for the multlplicatioii of denominate numbers ^ 
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Proof. The same as in multiplication of simple 
numbers. 

The principle of this rule is the same as that of 
multiplication of simple numbers. 

Ob8. When the midtiplier is a composite number, multiply by each 
factor of the multiplier in succession. 

82. Multiply £9 10 s. 8d. 3qr. by 8. 

£. 8. d. qr. 

9 10 8 3 

» 

76 6 10 a: <>% t^\cu\,\My'sj , 

8 times 3 farthings are 24 farthings, which are 6 pence, 
and no remainder. 8 times 8 pence are 64, and 6 added 
to the^ product make 70 pence, which are 5 shillings and 
10 pence. Write the 10 underneath, and add the 5 to the 
next product, which is 80, making 85 shillings, which 
are 4 pounds and 5 shillings. Write the 6 underneath, 
and add the 4 to the next product which is 72, mak- 
ing 76, which write underneath. 





EXAMPLES. 

* 




83. 


84. 


85. 


£. •. d. qr. 


£. 1. d. qr. 


£. •. d. qr. 


4 5 4 2 


8 7 11 3 


9 16 11 1 


2 


' ' '^'M- 1' 


4 


" 86.' 


^V^ l^'' 


£. • d. 


£. 1. d. 


£. t. a. 


12 17 9i 


21 17 lOf 


19 12 8i 


6 


8 


9 


??-(>..: f 


'^''' I' ^ 


91. / ' 


£, 9, d. 


£. 1. d. 


£. «. A ' "* 


987 19 11£ 


, 946 17 8i 


966 13 9j 


12 


83 


42 


/lii,-i-'/<7'<^ 


?^rt>j,^v- '/n 


» 
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92. What is the price of 27 lbs. of tea, at 6 s. 6i d 
per lb. ? 

93. What is the price of 47 lbs. of sugar, at 8 J d. 
per lb. ? 

94. What is the price of 63 tons of coal, at 13 s. 
6 d. per ton ? 

95. What is the weight of 47 pieces of lead, each 
piece weighing 25 lbs. 6 oz. 12 dr. ? 

^'^. A farm consists of 9 fields, each 12 ac. 11R. 32 
rd. What is the extent of the farm ? 

97. What is the value of 676 lbs. of iron, at 3jd. 
per lb. ? 

98. What is the value of 16 pairs of shoes, at 7 s. 
6d. per pair ? 

99. How much sugar in 16 boxes, each box con- 
taining 6 cwt. 3 qr. 15 lb. ? 

100. How much wood in 16 piles, each pile con- 
taining 10 0. 7 cub. ft. 16 cub. in. ? 

101. How many yards in 16 pieces of cloth, each 
piece containing 10 yds. 2 qr. 3 na. ? 

102. How many gallons of molasses in 76 pipes., 
e ach p ipe containing 120 gal. 3 qt. 2 pt. ? 

103. How many bushels in 120 bbls. of potatoes, 
each barrel containing 2 bu. 1 pk. ? 

104. If a man travel 30 m. 7. fur. 36 rd. in 1 day, 
how far would he travel in 12 days ? 

106. If 1 acre produce 276 bu. 3 pk. of potatoes, 
how many bushels will 9 acres produce ? 

106. How many bushels of wheat in 84 sacks, each 
sack containing 3 bu. 2 pk. 1 qt. ? 

SUBTRACnON OF DENOMINATE NUMBERS. 

145. Rule. Write the less number under the greats 
er, so that numbers of the same deviomination shall be 
directly under each other. Begin to subtract vnth the 

What is therrule for the subtnustioiL of denominate Dumbeis } 
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lowest deiiomhiationy and take each number in the 
lower line fro-m the number above it, and write the re- 
mainder underneath. If the number in the lower line 
he greater than the number above it, add to the upper 
number as many units as m^ake one of the next higher 
denomination, and then subtract, and add one to the next 
lower line before subtracting. Proceed thus to the end. 

Proof. The same as in subtraction of simple num- 
bers. 

107. From £20, 14s. 9d. 2qr. take £14, 15s. lOd. 
3qr. 

£. 1. d. qr. 

20 14 9 a 
14 16 10 3 



6 18 10 3 



Beginning with the lowest denomination, subtract. 
As 3 farthings cannot be taken from 2, add to it 4 far- 
things, making 6 ; 3 from 6 leave? 3. Since 4 farthings 
were added to the farthings in the upper line, 1 penny, 
its equal, must be added to the 10 pence in the lower 
line, making 11 pence. As 11 cannot be taken from 
the 9, 12 pence must be added to the 9, making 21 
pence ; 11 from 21 leaves 10. As 12 pence were added 
to the upper line, 1 shilling, its equal, must be added 
to 15 in the lower line, making 16 shillings. As 16 
cannot be taken from 14, 20 shillings must be added, 
making 34 shillings ; 16 from 34 leaves 18. As 20 
shillings were added to the upper line, 1 poHpd, its 
equal, must be added to the 14 in the lower line, mak- 
ing 15 ; 15 from 20 leaves 5. 

EXAMPLES. 

108. What is the difference between £3, 5 s. 6d. 
and £2, 3 s. 2 d. ? 

109. What is the diflference between £25, 12 s. 9 d. 
and £22, 13 s. 9 d.? 
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110. A merchaut cuts 5 yds. 3 qr. 2 na. of cloth 
from a piece containing 21 yds. 2 qr. 2 na. How 
many yards remained ? 

111. The latitude of the Cape of Good Hope is 
33^ 66' 13" S., and that of Cape Horn 55"* 58' 40" S. 
What is the difference of latitude between the two 
places ? 

112. The latitude of Boston is 42^ 21' ^3" N. ; that 
of New Orleans 29^ 8' 32" N. How much farther 
south is New Orleans than Boston ? 

113. The latitude of Paris is 48° 60' 13" N. ; that 
of New York 40° 42' 36" N. How many degrees far- 
ther north is Paris than New York ? How many de- 
grees farther north is Paris than Boston ? 

114. The latitude of Quebec is 46° 49' 12". How 
many degrees farther north is Paris than duebec ?^ 

116. The latitude of Charleston is 32° 46' 33" N. ; 
that of Cincinnati 39° 6' 64" N. How many degrees 
farther south is Charleston than Cincinnati ? 

116. The longitude of Boston is 71° 4' 20"; that 
of the city of Mexico 99** 6'. How many degrees 
farther west than Boston ? 

117. The longitude of Chicago is 87° 30' 30". How 
many degrees farther west is Chicago than Boston ? 

118. The longitude of St. Louis is 90° 16' 10". 
How many degrees farther west is St. Louis than 
Boston ? 

119. The latitude of Constantinople is 41° 0' 16" N. 
How many degrees farther south is Constantinople 
than Boston ? 

120. The latitude of St. Augustine is 29° 48' 30" N. 
How many degrees farther south is St. Augustine than 
Boston ? 

121. The latitude of Burlington, Vt., is 44° 27'; 
that of Washington, D. C, 38° 63' 33". How many 
degrees farther south is Washington than Burling- 
ton ? * 
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DIYISION OF DENOMINATE NUliBERS. 

146. Rule. Divide each denomination of the divi- 
dendf beginning at the left, by the divisor, and unite 
the result in the quotient. Reduce the remainder, if 
there be any, to the next lower denomination, and add 
it to the number of the same denomination in the div- 
idend. Continue the division, and write the result in 
the quotient, as before. 

Proof. The same as in division of simple num- 
bers. 

0b8. 1. When the diyisor exceeds 12, and is a composite number, 
diyide by each factor in succession, as in simple diyision. 

Obs. 2. Division of denominate numbers is precisely the same in 
principle as simple division. Reducing the remainder to the next 
lower denomination, and adding it to the next number, is the same as 
prefixing the remainder to the next figure. 

122. Divide £266, 12 s. 9J d. into 6 equal parts. 

6 ) 266 12 9i 

44 8 91^, 3 ^r. rem. -o ' ' '^ lu^-rv- 

6 in 26 four times and 2 over. Write the 4 in the 
quotient, and prefix the 2 to the next figure, making 
26. 6 in 26 four times and 2 over. Write the 4 in 
the quotient, and reduce the 2 pounds to shillings, 
which are equal to 40 shillings, and add them to the 
next number, 12 shillings, making 52 shillings. 6 in 
52 eight times and 4 remainder, which reduced to 
pence, and added to the 9, make 57 pence. 6 in 57 
nine times and 3 over, which reduced to farthings, 
and added to the 3, make 15 farthings. 6 in 15 two 
times and 3 over. 

What is the rule for the division of denominate numbers \ 
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EXAMPLES. 

123. Divide £329, 17 s. 6d. 2qr. by 14. 

124. Divide £735, 13 s. 7d. 3qr. by 25. 

125. Divide £964, 2s. Id. Iqr. by 27, 
l^^'^. Divide 324 cwt. 2 qr. 3 lb. by 93. 
127. Divide 312 ewt. 1 qr. 21 lb. by 63. 
VJ <, Divide 67 tons, 13 cwt. 2 qr. by 97. 
1-4-9. Divide 365 days, 5 h. 48 m. 51 s. by 12. 

ir^9. If 36 cwt. of cheese cost £80, 2 s., how much 
will I cwt. cost ? 

1-:M. If a gentleman's income be £548 a year, how 
mu* h is his income for a month ? 

132. If 19 parcels of tea contain 332 lb. 8 oz., 
what is the weight of one parcel ? •*; 

133. If 9 cows eat 21 tons, 7 cwt. 2 qr. 12 lb. of 
hay in a year, how much will 1 cow eat in the same 
time ? I 

134. If 42 acres produce 567 bu. 3 pk. of oats, how 
much will 1 acre produce ? .^ . 

135. If 1 lb. of silver be worth $15.50, what would 
be the weight of $500,000 iu silver ? 

136. If 1 ounce of pure gold be worth $18.60, 
what would be the weight of 1 million dollars in 
gold?^ 

137. A farmer puts 1350 bushels of apples into 600 
barrels. How many does he put in each barrel ? 

138. How many spoons, weighing 18 dwt. each, 
can be made of 5 lb. 9 oz. 12 dwt. of silver ? 

139. How many bottles, containing 1 pt. 2 gi. each, 
wUl hold 32 gal. 2 qt. of cider ? 

140. At Is. 6d. per gal., how many gallons of mo«|^ 
Asses can be bought for £35, 18 s. ? 

141? If 39 boxes of oranges cost £202, 12 s. 6d., 
what was the price per box ? 

142. If a man travel 21 m. 5 fur. in a day, how 
many days will it take him to travel 207 m. 3 fur. ? 
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FSACTICAL QUESTIOMS. 

143. How much would 16 boxes of sugar cost, at 
6^^ cents per lb., if each box contain 4 cwt. 3 qr. 
18 lb. ? 

144 If a pile of wood be 140 ft. long, 3 ft. 6 in. 
wide, how high must it be to contain 18 cords ? 

145. If a gentleman's annual income be £1000,. 
and his daily expenses £1, 17s. 3j^d., how much does 
he save in 9 years? 

146. If a gentleman receive £1, 9 s. 9d. per week, 
what is his annual income ? 

147. If the distal J ce between London and Edin- 
burgh be 389 m. 6 fur. 20 rods, how long would a 
person be in walking from one place to the other, at 
the rate of 27 13a. 6 fur. 30 rods per day ? 

148. How many yards of cloth are there in 21 
pieces, each piece containing 15 yd. 3 qr. 2 11a. ? 

149. What will 25 doz. of knives and forks cost, at 
lis. 6d. per doz. ? 

150. If 36 doz. of knives and forks cost £9, 10 s. 
9d., what costs 1 doz. ? 

151. If 45 yds. of superfine broadcloth cost £43, 
10 s., how much is that a yard ? 

152. If 27 pairs of silk -hose cost £8, Os. 10^ d., 
how much is that per pair ? 

153. If 11 cwt. of sug£ir cost £22, 14 s. 8d., what 
will 1 cwt. cost ? 

154.'*f»How long will a person be in saving £ 150, if 
he save 2 sv ^ d. per week ? 

155.;iLlfl6 acres produce 1246 bu. 3 pk. 6qt.of 
corn, how much will 1 acre produce ? 

15e:;Mf thiB circumference of a wheel be 8 ft. 3 in., 
how many times will it turn in a distance of 184 miles ? 

157>How many dozen of tea-spoons, each spoon 
weighing 1 oz. 3 dwt., can be made out of 25 lb. 10 
oz. 10 dwt. of silver ? 
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147. To find the difference of time between two 
dates, — 

Rule. Write the first date under the last, the years 
on the lefty and the number of the month in order next, 
and the day of the month on the right and then subtract. 

Ob8. January is reckoned tlie first month, Febroarj the second, 
March the third, &c 

The difference of time between February 3, 1845, 
and September 19, 1846, is 1 year, 7 months, 16 days. 

y. mo. d 

1846 9 19 
1845 2 3 



1 7 16 



Obs. In finding the difference between two dates, each month is 
usually reckoned 80 days. 

168. What is the difference of time between Sep- 
tember 4, 1845, and July 6, 1848 ? 

159. What is the difference of time between Octo- 
ber 9, 1844, and August 1, 1812 ? 

160. What is the difference of time between No- 
vember 29, 1842, and April 4, 1846 ? ^ 

161. What is the difference of time between May 
18, 1845, and December 2, 1847 ? 

162. What is the difference between June 6; 1845, 
and February 4, 1846 ? 

163. What is the difference between January 1, 1840, 
and December 31, 1844? 

164. What is the difference between August 1, 1842, 
and November 16, 1846 ? 

148. To find the difference in time and longitude 
between different places, — 

What is the rule for finding the time between two dates > 
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As the earth passes through 360^ in 24 hours, in 1 
hour it passes through 15°, and in 1 minute it passes 
through ^ of 15°, or ^^ of a degree, or 15 geograph- 
ical miles ; and in one second it will pass through i 
of a geographical mile. Therefore, ihy multiplying 
the difference of longitude between two places^ expressed 
in degrees^ and minutes^ and seconds^ by 4, will give 
the difference of time in minutes, ana seconds, and 
parts of a secondr\ Thus, if the difference of lon- 
gitude between two places be 77°, the difference of 
time will be 77x4=308 minutes, equal to 5 hours, 
8 minutes. If the difference of longitude be 24° 12' 
20'^ the difference of time will be 24° 12' 2(K'x4=96 
minutes, 49 seconds, and f J, or i, of a second, equal 
to 1 hour, 36 minutes, 49^ seconds. 

Obs. It is obyious that when it is noon at any particular place, at 
any point east of that place it is aft^r noon, and at any point west of 
that place it is before noon. 

165. If the difference of longitude between Boston 
and London be 70° 68' 35", what time is it in London 
when it is noon in Boston, and what time is it in Bos- 
ton when it is noon in London ? 

166. If the longitude of Boston be 71° 4f 20", and 
that of Chicago 78° 30' 30", what is the difference in 
the time ? 

167. What time is it in Boston when it is noon at 
Chicago ? 

168. What time is it in Chicago when it is noon in 
Boston ? 

169. If a gentleman travel from Boston to Louis- 
ville, and his watch keeps accurately the Boston time, 
will his watch be too fast or too slow, on arriving at 
Louisville, and how much, allowing the difference of 
longitude to be 14° 25' ? 

What is the rule for finding the difference of time between wo 
places? 

J* 8 
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170. When it is noon at London, what time will u 
be at the mouth of Columbia River, which is 120"^ 
west of London ? 

149* When the difference of time between two 
places is known, the difference of longitude may be 
found by dividing the minutes and seconds by 4 ; the 
qtiottent will be the difference of longitvde in degrees 
and minutes, 

171. What is the difference of longitude between 
two places, if the difference of time be 5h. 20 m. 
16 sec. ? 

172. What is the difference of longitude between 
two places, if the difference of time be 2h. 24 m. 
15 sec. ? 

173. What is the difference of longitude between 
two places, if the difference of time be 7h. 40 m. 
20 sec. ? 

174. If a vessel sail from Boston for Europe, and, 
aftei* a number of days, the captain finds, by taJcing an 
observation of the sun, that the difference of time, 
compared with his chronometer, which giveis Boston 
time, is 2h. 40 m., how many degrees is he east of 
Boston ? 

150. To reduce denominate numbers to equivalent 
decimals of a higher denomination, — 

Rule. Divide the lowest denomination by that 
number which mukes one of the next higher denotnr 
ination, and annex the quotient to the next higher 
denomination, and divide a^ before. Proceed thus 
through all the denominations to the last, 

Obs. 1. The denominate numbers may fiist be reduced to a com- 
mon fraction, (Abt. 158,) and then reduced to a decimal. . 

What is the rule for finding the difference of longitude ^ What ia 
the rule for reducing denominate numbers to equiyaient decimals df 
a higher denomination ? 
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Obs. 2. 'fhe nuxabeni Bhould be written one aboye the other, the 
towest denomination at the .top and the highest at the bottom, and 
ciphers annexed when* necessary. 

175. Reduce £15 10 s. 9d. to the decimal of a £. 

12 ) 9.00' 
20 ) lflL7500 
15.5375 

The 9 pence is divided by 12, because 12 pence 
make 1 shilling. The quotient, 75, is annexed to the 
10 shillings. This is divided by 20, because 20 shil- 
hngs make £1. 

EXAMPLES. 

176. Reduce 16 s. 9f d^to the decimal of a pound. 

177. Reduce 17 s. 5f d. to the decimal of a pound. 

178. Reduce 18 s. 7i d. to the decimal of a pound. 

179. Reduce £58 12 s. 6 j d. to the decimal of a 
pound.. 

180. Reduce 2 oz. 14 dwt. 12 gr. to the decimal of 
a pound. - ^ 

181. Reduce 2qr. 171b. to the decimal of a hun- 
dred weight. 

182. Reduce IR. lOrds. to the decimal of an acre. 

183. Reduce 365 d. 5h. 48 m. 51 sec. to the decimal 
of a day. 

184. Reduce 3 qr. 3 n. to the decimal of a yard. 

185. Reduce 20 fur. 4 yds. to the decimal of a mile. 

186. Reduce 26 sq. rd. to the decimal of an acre. 

187. Reduce 3pks. 7qts. to the decimal of a bushel. 

188. Reduce 20min. 35 sec. to the decimal of a 
degree. ** 

189. Reduce 4 h. 25 min. 34 sec. to the decimal of 
a day. 

151. Shillings, pence, and farthings may also be 
reduced to a decimal of a pound in the following man- 
ner: Write half the number of shillings in the place 
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of tenths, and reduce the given pence and farthings to 
farthings, and if they amount to 24 or more, increase 
them by adding 1, and if there is an odd shilling, this 
sum is to he increased by 50, which must be written in 
the place of hundredths and thousandths. Thus 12 s. 
9 d., reduced to the decimal of a pound, is .637. The 
half of 12 is 6, and 9d., changed to farthings, gives 
36, which being increased by 1, because it exceeds 24, 
is made 37. Thus written, the places of hundredths 
and thousandths give .637. 

The reason of the above rule is obvious from the 
fact, that as there 9fe 20 shillings in a pound, half of 
the number of shillings will express the tenths ; and 
as 1 farthing is -^^jy of a poMd, and 960, increased by 
2^ of itself, is 1000, any number of farXhings, increased 
by 32V part of itself, will express so many thousandth 
parts of a pound. When the number of shillings is 
odd, 50 must also be added to the farthings, as 1 shil- 
ling is t^Stt of a pound. 

■ Obs. "WTien great accuracy is required, as many twenty-fourths 
«of the facl^iings should be added to the farthings as there are farthings. 

7s. 6d.=.375 18s. 4d.=.916 14s. 3d.=.712 
3 s. 4d.=.166 17 s. 9d.=.887 12 s. 7d.=.629 
4s. 6d.=.225 15s. 6d.=.775 19s. ld.=.954 

152. To change decimals to denominate numbers, — 

Rule. Multiply the decimal by that num,ber which 
is required of the next lower denomination to muke a 
unit of the higher, and point off as in decimal fracr 
tions. Proceed thus with the decimal in each product 
The figures on the left of the decimal point in the 
several products will be the denominate numbers, 

Obs. If there be a decimal in the last product, it should be changed 
to a common fraction, which will denote a fractional part of the lowest 
denominate number. 

> I.I II 

What is the rule for changing decimals to denommate numbers } 
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190. Reduce £.840625 to denominate numbers. 

.840626 
20 



16.812500 £. 
12 

9.7500008. 
4 

3.000000 d. 

Multiply the decimal by 20, because 20 shillings 
make 1 pound. Point off from the right of the prod- 
uct six figures, as in the multiplication of decimals. 
Multiply the next decimal\product by 12, because 12 
pence make 1 shilling, and point off as before. Mul- 
tiply the last decimal product by 4, because 4 farthings 
make 1 penny. The figures in the several products, 
at the left of the decimal point, are the denominate 
numbers, viz. : £ 16 9 s. 3 d. 

EXAMPLES. 

191. Reduce £.78125 to denominate numbers. 

192. Reduce £.61925 to denominate numbers. 

193. Reduce £.15625 to denominate numbers. 

194. Reduce .728125 of a pound Troy to denomi- 
nate numbers. 

195. Reduce .9642857 of a mouth to denominate 
numbers. 

196. What is the value of .45 of a bushel ? 

197. What is the value of .4 of a yard ? 

198. What is the value of .96 of a cord ? 

199. What is the value of .864 of a rod ? 

200. What is the value of .765 of a mile ? 

201. What is the value of .965 of a ton ? 

202. What is the value of .875 of an hour } 
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DENOMINATE FRACTIONS, 

SECTION X. 

153. Denominate fractions may be changed from 
a higher denomination to a lower, and from a lower to 
a higher, in the same manner as whole numbers. 

154. To reduce denominate fractions from a higher 
denomination to a lower, — 

Rule. Multiply the fraction by the same numbers 
that are required to reduce q^ whole number of the same 
denomination as the fraction, to the lower denomina^ 
tion required, (Art. 141.) 

Obs. The numbers used as multipliers may first be changed to the 
form of an improper fraction, and factors common to the numerators 
and denominators may be cancelled. 

1. Reduce £*^hs to the fraction of a penny. 

3 



Si)20 1 1 4 

4 

The fraction is multiplied by 20 and 12, the same 
that are required in whole numbers, and the common 
factors are cancelled. 

examples. 

2. Reduce firsW to the fraction of a farthing. 
S.'^^Reduce £^ to the fraction of a shilling. 
4. Reduce -rdhnr of a lb. Troy to the fraction of a 
grain. 

What is the rule for reducing denominate fractions from a hi|^i 
denomination to a lower } 
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5. Reduce tAtjt of a lb. Avoirdupois to the fraction 
of a dram. 

6. Reduce yJir of a cwt. to the fraction of a lb. 

7. Reduce yfst of a ton to the fraction of a lb. 

8. Reduce ^g^ of an acre to the fraction of a rod. 

155. To change denominate fractions from a lower 
denomination to a higher, — 

Rule. Divide the fraction by the same numbers 
that are required to change a whole number of the 
same denomination as the fraction^ to the higher de- 
nomination required. 

Obs. The numbers used as divisors may be changed to improper 
fractions, and factors common to the numerators and denominators 
may be cancelled. 

9. Reduce f of a farthing to the fraction of a £. 

^111 1 

X— X — X— = 



8 4 12 )20 1536 

4 

Dividing i of a farthing by 4, 12, and 20, the samb"]^ 
numbers that are required to change farthings to r' 
pounds, 5 is cancelled in the numerator, and as a factor / 
of 20 in the denominators. 

EXAMPLES. 

10. Reduce f of a penny to the fraction of a £. 

11. Reduce f of a farthing to the fraction of a £. 

12. Reduce f of a grain to the fraction of a lb. 
Troy. 

13. Reduce f of a dram to the fraction of a cwt. 

14. Reduce f of a nail to the fraction of a yard. 

15. Reduce f of a minute to the fraction of a day. 

16. Reduce ^ of a foot to the fraction of a mile. 

*- — ■ ■ r— ■ __ I iiMi I i^^ J iwi^i ■ -I ■ _ 

What is the rule for changing denominate fractions from a lower 
denomination to a higher } 
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156. To reduce a fraction of any denomination to 
denominate numbers, — 

Rule. Multiply the numerator by the number re- 
quired of the next lower denomination to w>ake a unit 
of the denomination of the fraction, and divide the 
jgroduct by the denominator^ If there be a remainder, 
m,ultiply and divide in the same manner to the lowest 
denomination. The several quotients toill be the de- 
nominate number^ required. 

Vr. What is the value of £f ? 



3 
20 


. 


7)60( 
56 


8 s. 


4 
12 




7)48( 
42 


6d. 


ft 
4 


. 



7 )24( 3fqr. 
21 



Multiplying the numerator, 3, by 20, and dividing 
by the denominator, 7, gives 8 s. and 4 remainder. 
Multiplying the remainder by 12, and dividing again 
by 7; gives 6 d. and 6 remainder. Multiplying the re- 
mainder, 6, by 4, and dividing again by 7, ^ives Z qr. 
and 3 remainder, which is f . 



What is the rule for reducing a fraction of any denomination to 
denominate numbers ? 
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EXAMPLES. 

18. What is the value of £| ? 

19. What is the value of ii^ of a cwt. ' ' 

20. What is the value of f of a lb. Troy i 

21. What is the value of ^^ oT a yard ? 

22. What is the value of y\ of a mile ? 

23. What is the value of | of a ton ? 

24. What is the^value of A of a year ? 

25. What is the value of | of a cord ? 

26. What is the value of ^.of i of a bushel ? 

27. What is the value of f of f of a mile ? 
V28. What is the value of .825 of a cwt. ? 

29. What is the value of .475 of a ton ? 

30. What is the value of .625'of a lb. Troy ? 

167. To reduce denominate numbers to equivalent 
common fractions, — 

Rule. Reduce the denominate number to the lowest 
denomination it contains, for a num.erator, and a unit 
of the denomination of the required fraction to the 
same denomination as the numerator, for a denom- 
inator. 

31. Reduce 6 s. 9d. 3 qr. to the fraction of a £. 

6i9.'3rV £1=20 

12 12 

"^ 240 

4 4 



327 i^Q 960 



U£^ 



960 3Xd' 

6 s. 9 d. 3qr. reduced to farthings are 32t farthmgs. 
£1 reduced to the same denoiftination is 960. ffj is 
the fraction required. 

What is the rule for reducmg^enominate numbers to equiyalent 
common fractions ? 
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EXAMPLES. 

32. Reduce 9s. lid. 2 qr. to the fraction of a £. 

33. Reduce 6 oz. 10 dwt. to the fraction of a lb. 

34. Reduce 14 dwt. 12 gr. to the fraction of an oz. 

35. Reduce 14 lb. 6 oz. 10 dr. to the fraction of an 
cwt. . 

36. What part of a ton is 4 qr. 16 lb. 8 oz. ? 

37. What part of a mile is 5i yd. and 9 ft ? 

38. What part of a mile is 4 fur. 30 rd. 16 ft. ? 

39. What part of a day is 4 h. 26 min. ? 

40. What part of a gallon is 2 qt. 3 gi. ? 

41. What part of a day is f of an hour ? 

42. What part of a mile is f of a rod ? 

43. What part of a yard is ^ of a nail ? 

Obs. When the lowest denomination is expressed in the form of a 
£raction, the unit of the higher denomination must be reduced to 
such parts of the lowest denomination as are expressed bj the de- 
nominator of the fraction. 

168. To change one denominate number to the 
fractional part of any other denominate number, — 

Rule. Reduce the given numbers^ to the same de- 
nomination^ and write the number which is to be the 
fractional part for the numerator, and the other numr- 
ber for the denominator of the fraction, iind reduce the 
fraction to its lowest terms, 

44. What part of a £ is 16 s. 8d. ? 

16 s. 8d. £1x20x12=240 

12 



200 5 



240 6 

♦ 

Reduce 16 s. 8d. and £l to pence. The fraction 

'What is the rule for reducing one denominate number to the frac- 
tional part of any other denominat#number } 



i 
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will be f 1^, which reduced to its lowest terms will 
give f 

EXAMPLES. 

45. What part of a.£ is 9 s. 6d. ? 

46. What part of a lb. Troy is 4 oz. 16 dwt. ? 

47. What part of a cwt. is 12 lb. 12 oz. ? 

48. What part of £4 is 10 s. 9d. ? 

49. What part of 2 ton is 4 cwt. 3 qr. 20 lb. ? 

50. What part of 4 bushels is J pt. ? 

51. What part of a mile is ^ of a foot ? 

52. What part of 7 hours is f of a minute ? 

53. What part of 3 gallons is ^ of a gill ? 

54. What part of 2 cord is 10^- cubic feet ? 

55. What part of 2 furlongs is 15^ feet? 

56. What part of 3 miles is 4^ inches ? 

ADDITION AND SUBTRACTION OF DENOMINATE FRAC- 

TIONS. 

159. Rule. Reduce each fraction to equivalent de- 
nomiuate 7iumbers, and add or subtract, as in Arts. 
143, 145. 

Or reduce each fraction to the same denomination, 
and add or subtract, as in commo7i fractions. 

57. Add £f and f s. 

£f =:13s. 4d. 
fs. = 4d. 3^qr. 

13 s. 8d. 3|qr. 

iX!^0T^ + i = m = 13s. 8d. 3iqr. 

"^ EXAMPLES. 

68. Add£f, is., andfd. 

69. Add £|, f s., and ^d. 

60. Add f lb. Troy and ^dwt. 



What is the rule for adding and subtracting denominate fractions ? 
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61 Add i ton and | lb. 

62. Add i gal. and f pt. 

63. Add i m. and 16J ft. 

64. Add ^ ac. and f rd. 

65. From £J take 4 s. 

66. From | lb. Troy take ^ oz. 

67. From -iV ton take f lb. 

68. From i ac. take t rd. 

69. From f m. take ^ rd. 

70. From J yd. take § na. 

- Obs. Denominate fractions may also first be reduced to decimah 
of the same denomination, and then added and subtracted as deci- 
mals. 

PRACTICAL .QUESTIONS. 

71. What is the sum of £f and 14 s. 9d. 3qr. 

72. What is the sum of f lb. Troy and 4 oz. 12 
d^. ? - , 

73. What is the suni of 4 tons, 2 qr. 12 lb. and 
3.0245 tons ? 

74. What is the diiference between 25 gal. 3 qt. and 
14.0246 gal. i 

75. If 4 cwt. 14 lb. of sugar cost $30.50, what 
cost 1 lb. ? 

76. If .375 of a yard of cloth cost £^, what will 
225 yards cost ? 

77. If 24 yd. 2 qr. cost $125.50, what cost 1 yard ? 

78. If 67 J gallons of molasses cost $22. 50^, what 
cost 1 qt. ?* 

. 79. If 1 gallon of molasses can be bought for £ J, 
how many gallons can be bought for £20 ? - 

80. If 1 bushel of wheat cost 6 s. 9 d., how many 
bushels can be bought for £15, 16 s. ? 

81. How many square feet in a board that is 9 ft. 
4 in. long and 1 ft. 6 in. wide ? 

82. Bought 16^ bushels of salt at 75 cents per 
bushel, and sold it at 23 cents per peck. What was 
the gain ? 
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83. A grocer bought a pipe of molasses, containing 
124 gallons, at 33^ cents per gallon ; 19 gallons hav- 
ing leaked out, he sold the remainder at 40 cents per 
gallon. . Did he gain or lose, and how much ? 

84. A farmer bought 28^ cords of wood, at $3.50 
per cord ; he sold 13 cords at $4.30 per cord, and the 
remainder at $3.20 per cord. Did he gain or lose, and 
how much ? 

85. Bought I of an acre of land for $325.50, and 
sold it at f cents pet foot ? What was the gain or 
loss ? 

.86. How many yards of carpeting, J of a yard 
wide, will be required to carpet a floor that is 23 ft. 9 
in. long, 16 ft. 8 in. wide ? ^^. ' 

87. How many square feet of paper will be required 
to cover the walls of a room that is 16 ft. 4 in. long, 
15 ft.. 6 in. wide, and 10 ft. 3 in. high, after deducting 
116 ft. for windows and doors ? 

88. If the cargo of a ship be worth £8000, and if 
? of f of J of the ship be worth | of f of f of the 
cargo, what is the value of both ship and cargo ? 

89. A grocer bought 15 cwt. 3 qr. 21 lb. of coflfee 
at $9.50 per cwt., and sold it at 12J cents per lb. 
What did he gain on the whole I- 

90. A farmer purchased 4 acres of woodland, at 
$150 per acre ; he paid for cutting 300 cordis of wood 
$f per cord ; for carting the same, '$1J per cord ; he 
sold the 300 cords of wood at $4^ per cord. Did he 
gain or lose by the bargain, and how much ?. 

91. A farmer paid $160.50 for the lease of a farm 
for one year; he sold 16 tons of hay, at $13 per ton ; 
150 bushels of potatoes, at 33^ cents per bushel ; 156 
bushels of corn, at 75 cents per bushel ; 62 bushels of 
oats, at 42 cents per bushel ; 20| barrels of apples, at 
$1.75 per barrel ; and 150i lb. of cheese, at 9 cents 
per pound. He paid for expenses of family and foi 
labor $345. Did he gain or lose, and how much ? 



K* 
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PERCENTAGE. 

SECTION XI. 

160. Percentage, or Per Cent., denotes any num- 
ber of hundredths of a given sum. 

Obs. These terms are from two Latin words, per and oentumf which 
signify by the hundred, 

161. The per cent, is sometimes called the rate 
and is expressed in decimals, thus : — 

1 per cent, is written .01 

2 per cent. " <' .02 

3 per cent. " 

4 per cent. " 

5 per cent. " 

6 per cent. ** 

7 per cent. " 

8 per cent. " 
J of 1 per cent. *' 
J of 1 per cent. " 
4 of 1 per cent. " 

Obs, When the parts of 1 per cent, cannot be expressed exactly 
in decimals, they should be written in the form of a common fraction, 
thus : 4i per pent. s. 04^.- 

162* To find the per cent, of any number, — 

Rule. Multiply the given number by the per cent, 
and point off tJte product^ a$ in multiplication of 
decimals. 

The principle of this rule is the same as that in the 
multiplication of decimals. 

What does percentage, or per cent., denote ? What are the terms 
derived from ? What is the per cent, sometimes called, and how ia 
it expressed i How are the parts of 1 per cent, written } 



cc 


.03 


a 
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1. What is Ai per cent, of 144 ? 

144 

.o^ 

676 

48 



6.24 



Multiplying 144 by 4i, and pointing off according 
to the rule in the multiplication of decimals, gives 
6.24. 

EXAMPLES. 

2. What is 6 per cent, of $34,556 ? 

3. What is 5 per cent, of $90,755 ? 

4. What is 4 per cent, of $875.25 ? 
6. Wliat is 3 per cent, of $456,675 ? 
6. What is 2 per cent, of $640,205 ? 
7.* What is 1 per cent, of $735.75 ? 

8. What is 10 per cent, of $906.60 ? 

9. What is 6i per cent, of $45,306 ? 
10. What is 4^ per cent, of $734.02 ? 
11 What is U per cent, of $560.24? 

12. What is ^ per cent, of $84.50 ? 

13. What is i per cent, of $93.60 ? 

14. What is + per cent, of $56.49 ? 

15. WhaUs i per cent, of $81.90 ? 

16. A man paid 6 J per cent, for the use of $176.60 
for 1 year. How much did he pay ? 

17. A man bought 15 shares of railroad stock, at 
$100 a share, and sold them at 9 per cent, advance ? 
What did he gain ? 

18. A merchant bought 460 barrels of flour, at 
$4.37^ per barrel, and gained 12 per cent, in the sale 
of it. What did he receive ? 

19. A mans income is $1500 a year; he saves 12^ 
per cent, of it. How much does he spend ? 



i 
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163. To find what per cent, any number is of an- 
other given number, — 

Rule. Annex two ciphers to the number whose per 
cent, is sought, and divide oy the number of which it 
is sought. Art. 21. Obs. 

Obs. The numbers must have the same number of decimal places, 
or be of the same denomination. 

20. What per cent, of $50 is 43 ? 

50 ) 300 ( 6 
300 



Annexing two ciphers to the $3, and dividing by 
$50, gives 6 as the per cent. 

Obs. This rule is evidently the conTerse of the preceding. Thus 
6 per cent, of $50 is $3. 60 X '06 ^ 8.00. 

21. What per cent, of $150 is f 4 ? 

22. What per cent, of $240 is $6 ? 

23. What per cent, of #48 is $30 ? 

24. What per cent, of $6250 is $.3125 ? 

25. What per cent, of $840 is $648 ? 

26. What per cent, of $56 is $.08 ? 

27. What per cent, of $96 is $84 ? 

28. What per cent, of $85 is $.065 ? 

29. What per cent, of $506 is $.084 ? 

30. What per cent, of $364.40 is $9 ? 

31. What per cent, of $896.50 is $24? 

32. What per cent, of $560 is $76.20 ? 

33. What per cent, of $240 is $46.10 ? 

34. What per cent, of $360 is $32.40 ? 
•35. What per cent, of $60.50 is $18 ? 

36. What per cent, of £9 10 s. is £2 4 s. .9d. ? 

37. What per cent, of £40 6 s. 9 d. is £5 10 s. 6d. ? 

■ — ■ — I I « 

What is the rule for finding what per cent, any number is of aa« 
cither given number ? 
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SIMPLE+INTEREST. 

SECTION xn. t>^/YJ 

164. Interest ds a certain per cent, of a sum of 
money, paid for its use. . • 

Obs. The per cenli. is called the rate, and is always reckoned per 
ann\mi, which signifies by th& y^r, 

165. The sum on which the interest is computed is 
called the principal. The principal and interest, added 
together, is called the aniGunt. 

166. The rate portent, is established by law, and 
varies in different states and countries. • 

167. The legal rate is 6 per cent, in the New. Eng- 
land States, also in 'New Jersey, Pennsylvania, Dela- 
ware, Maryland, Virginia, North Carolina, ' Tennessee, 
Kentucky, Ohio, Indiana, Illinois, Missouri, Arkansas, 
District of Columbia, and on debts and judgments in 
favor of the United ^States ; also in Canada, Nova 
Scotia, and Ireland. 

168. The legal rate is 7 per cent, in New york, 
Michigan, Wisconsin, Iowa, ar^d South. Carolina. 

169. It is 8 per cent, in Georgia, Alabama, Missis- 
sippi, and Florida. * 

170. It is 5 per cent, in Louisiana, also in England 
and France. 

171. The interest of any sum of money, at 6 per 
cent, for 12 months, is -j^q (.06) of the principal, for 2 
months it is yi^ (.01) of the principal; for 1 month it 
is ^i^ of the principal, and the interest of any sum of 
money, at 6 per cent., for any number of months will 
be such a fractional part of the principal as the num- 
oer denoting the months is of 200. 

What is interest? What is the per cent, called? ^^^lat is the 
meaning of per annum? What is the piincipal ? What is the 
amount ? How is the rate determined ? What is the rule for casting 
interest? . 



u 
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Thus the interest of any sum of money for 
25 mo. = 2y. Imo. is | of the principaL 

20' mo. = ly. 8mo.^ is ^V 

40 mo. = 3y. 4mo. is i " 

30 mo. = 2y. 6mo* is-iV+yV==A ** 

50 mo. = 4y. 2mo. is ^ " 

331 mo. = 2y. 9mo. lOd. is i " 

16§ mo. = ly. 4mo. 20d. is ^ « 

10 mo. is ^V " " 

6 mo. is 5V ** " 

3^ mo. = 3mo. lOd. is ^^ « « 

As the interest for 1 month or 30 days is ^4^ of the 
principal for 1 day it is ^V of ^J^jj or ^^y^^ of the prin- 
cipal, the interest for any number of days will be such 
a fractional part of the principal as the number denot- 
ing the days is of 6000. Or, as the interest for 2 
months or 60 days isfyixj of the principal, or as many 
cents as there are dollars in the principle, the inter- 
est for any number of days will be such a fractional 
part of YHTT of the principal as the number denoting the 
days is of 60. 

Rule. Take such a fractional part or parts of the 
principal as the number denoting the time in months and 
the fraction of a months is of 20J3. For days, take such 
a fractional part of Yirr of the principal as the number 
denoting the days, is of 60. 

Thus the interest of any sum of money for 15 days 
is ^ as many cents as there are dollars, or ^ of y^^ = 
j^J^ of the principal ; for 20 days it is ^ as many cents 
as there are dollars, or ^ of y^^ = ^^^ of the principal; 
for 12 days it is \ as many cents as there are dollars, 
or ^ of yj^ = -5^77 of the principal. 

The interest of $240.48 for 6 months and 20 days, 
at 6 per cent, will be $8.01 6. As 6 mo. 20 da. = 6| 
mo. is tjV of 200, the interest will be ^V of the principal. 
rj^ of $240.48 is $8.01 G. 
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The interest of $240 for 11 mo. 20 da. is |14. 11 

mo. 20 da. = llf mo. is = 6f mo. -{- 5 mo. 6f mo. 
A of 200; 5 mo, is '^\ of 200; ^V and ^V of P40 is 

$8 + $6 = $14. 

The following rule may be preferred by some : -— 

Rule. Find the interest of one dollar for the time 
and multiply this by. the. principal; or^ multiply the prin^ 
cipal by one half of the number of months and one siX' 
tieth of the , number of days^ and remove the decimal 
point two places to the left. 

1. Wh*at is the interest of $1 for 1 year, 9 months, 
and 5 days ? 

Interest for 1 year is = .06] 
" " 9 months is = .0 J5 , 
" " 6 day/s is = .000* 

.1061 

2. What is the interest of $1 for 3 years, 6 months, 
and 3 days ? 

Interest for 3 years is = .18 
« " 6 months is = .026 
" " 3 days is = .000 j 

.2061 

Ob8. By the preceding rule, the interest for days is found for as 
many 360ths of one year's interest as there are days, which is eri- 
denlly ^^, or ^ too much. When great accuracy is required, as 
many 365ths of one year's interest must be taken as there are days, oz . 
Y^ of the interest for days, found by the preceding rule, must be de« 
ducted. Some states require this deduction to be made. 

EXAMPLES. 

' 3. What is the interest of f 1 for 7 months and 9 
days ? 

4. What is the interest of $1 for 10 mpnths and 4 
days ? 
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6. What is the interest of $1 for 13 months and 1 
day ? 

6. What is the interest of $1 for 17 months and 29 
days ? ,.«^ 

7. What is the interest of $1 for 19 months and 2 
days ? 

8. What is the interest of $645.60 for 2 years, 4 
months, and 5 days ? 

645.69 2 years = 24 months. 

.Utf 4 

26f24M 2)2t 

6456 



53fM -^^^ 



M.922«« 



.Uff 

In 2 years and 4 months there are 28 months. The 
interest of 1 dollar for 28 months is 14 cents ; the in- 
terest for 5 days, ^ of a mill, which added to 14 cents, 
gives .140^, the principal being multiplied by which 
gives $96,922. 

#B8. When there are even months, and the days are less than 6» 
a cipher must be written in the place of mills. 

9. What is tlie interest of $1657.56 for 3 years, 7 
months, and 5 days ? 

10. What is the interest of $763.54 for 4 y6ars, ^ 
months, and 11 days ? 

11. What is the interest of $351.67 for 3 years, 4 
' months, and 2 days ? 

12. What is the interest of $454.75 for 6 years, 6 
months, and 11 days ? "^ 

13. What is the interest of $670.60 for 6 years, 7 
months, and 3 days ? 

14. What is the interest of $674,375 for 7 years, '3 
months, and 27 days ? 
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16. What is the interest of $736.76 for 8 years, 2 
months, and 4 days ? 

16. What is the interest of $84,901 for 3 years, 1 
month, and .6 days ? 

17. What is the interest of $936.40 for 4 years, 2 
months, and 2. days ? 

18. What is the interest of $124.60 for 2 years, 4 
months, and 6 (lays ? ^ 

172. To find the amount of any sum of money 
for a given time, — 

Rule. Find the interest for the rate per cent, and 
time, and add it to the principal. Or multiply the 
principal by the amount of $1 for the tim£. 

19. What is the amount •f $160 for 4 months and 
12 days? 

160 

•^'^^ 160 

320 1.022 

320 



320 

3.620 320 

160 160 



$163,620 $16fl.520 

Interest of $1 for 4 months and 12 days is 2 cents 
and 2 mills ; the amount of $1 for the time is $1,022. 



EXAMPLES. 



20. What is the amount of $76.60 for 2 years, 11 
months, and 1 day ? 

21. What is the amount of $324.60 for 3 years, 9 
months, and 18 days ? 

22. What is the amount of $460.30 for 19 months 
and 29 days ? 

23. What is the amount of $676.80 for 1 year, 8 

months, and 24 days ? 

*' i ■ ' III I i~ I ' 

What is the rule for finding the amount? 
L 
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24. What is the amount of ^736.75 for 2 years, 11 
months, and 5 days ? 

25. What is the amount of $936.60 for 3 years, 4 
months, and 2 days ? 

26. What is the interest of $84.64 for 7 years, 6 
months, and 6 days ? 

27. What is the interest of $96.40 for 1 year, 9 
months, and 5 days ? 

28. What is the amount of $244 for 4 years, 8 
months, and 11 days? 

• t 29. What is the amount of $735.36 for 6 years, 2 
months, and 17 days ? 

30. What is the interest of $560.26 for 2 years, 11 
months, and 16 days ? 

31. What is the amount of $435.70 for 6 years, 10 
months, and 14 days ? 

1 73, To find the interest for any sum of money, 
when the rate is any other than 6 per cent, — 

Rlxe. Find the interest at 6 per cent for the 
given time, and divide the interest thus found hy 6, 
which will give the interest for 1 per cent. Then 
multiply this quotient 'by the number denoting the per 
cent, sought. 

32. What is the interest of $344.40 for 3 years, 4 
months, and 6 days, at 7 per cent. ? 

$344.40 

.2(101 



6888000 
28700 

eje^^oo 

1152783 
7 

$80.69481 



What is the rule for finding the interest when the rate is any other 
than 6 per cent. ? 
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3 years and 4 months are 40 months ,• interest for 
40 months is 20 cents; interest for 5 days is f of a 
mill ; 20 cents plus | of a mill is .200f, interest of $1 
%r the given time. 

EXAMPLES. 

33. What is the interest of #256.10 for 1 year, 9 
months, and 3 days, at 7 per cent. ? 

34. What is the interest of $295.80 for 3 years, 7 
months, and 5 days, at 8 per cent. ? 

35. What is the interest of $376.94 for 2 years, 3 
months, and 2 days, at 5 per cent. ? 

36. What is the interest of $565.30 for 4 years, 6 
months, and 4 days, at 4 per cent. ? 

37. What is the interest of $756.45 for 9 months 
and six days, at 3 per cent. ? 

38. What is the interest of*$96.75 for 11 months 
and 29 days, at 2^- per cent. ? — • 

39. What is the amount of $739.40 for 2 years, 1 
month, and 11 days, at 7 per cent. ?" 

40. What is the interest of $84.20 for 3 years, 5 
months, and 12 days, at 5 per cent. ? 

41. What is the amount of $96.30 for 5 years, 7 
months, and 15 days, at 4J per cent. ? 

♦• 42. What is the amount of $2452.06 for 7 months 
and 9 days, at 5^ per cent. ? 

43. What is the amount of $3764.08 for 11 months 
and 29 days, at 6^ per cent. ? 

44. What is the amount of $2460.90 for 93 days, 
at 7i per cent. ? 

45. What is the amount of $643.73 for 63 days, at 
3^ per cent. ? ^ 

46. What is the amount of $960.40 for 25 days, at 
7i per cent. ? _ • 

47. What is the amount of $65735 for 6 months 
and 3 days, at 8 per cent. ? 

48. What is the interest of $245.60 from July 2, 
1848, to June 20, 1849 ? 
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49. What is the interest of $36.40 from August 10, 

1847, to September 8, 1849 ? 

50. What is the interest of $760.30 from October 
8, 1846, to November 5, 1848 ? 

51. What is the amount of $470.90 from May 6, 
1844, to April 9, 1846 ? 

52. What is the amount of $48.64 from March 1, 

1846, to February 28, 1848 ? 

53. What is the amount of $276 from January 1, 

1848, to December 30, 1849 ? 

54. What is the amount of $8650 from January 4, 
1844, to September 6, 1847, at 5J per cent. ? 

55. What is the interest of $96.50 from February 
7, 1843, to July 21, 1850, at 6i per cent. ? 

56. What is the interest of $8460 from June 1, 

1847, to May 29, 1849 ? 

174. Interest may also be computed by the follow- 
ing rule : — 

Rule. Multiply the principal by the rate per cent., 
and the product will be the interest for 1 year ; and. 
multiply this product by the number of years for 
which the interest is required. 

For months, take such a fractional part of the in- 
terest for one year as is denoted by the number of 
months. 

For days, take such a fractional part of the inter- 
est for one month as is denoted by the number of days, 

Obs. Some accountants find the greatest number of whole months 
between the two dates, and the remaining time is reckoned in days, 
allowing as many days for each month as there are in each calendar 
month. Thus from January 15 to June 6 there are 4 months and 22 
days. From January 16 to May 16 there are 4 months ; allowing 31 
days in May, there are 16 days remaining, which, added to the 6 in 
June, make %1 days. 



What is the second rule for casting interest ? 
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67. What is the amount of $764.20 for 4 years, 6 
montns, and 8 days ? 

$764.20 
•06 



Interest for 1 year, 458520 

.4 



Interest for 4 years, 183.4080 

Interest for 4 mos., (i of 1 year,) 15.2840 

Interest for 1 mo., (^ of 4 mos.,) 3.8210 

Interest for 6 days, (^ of 1 mo.,) ,7642 

Interest for 2 days, (i of 6 days,) ^2547 

203.5319 
764.20 



Amount, $967.7319 

Obs. 1. Great care must be used in pointing off the decimals, and 
in writing dollars under dollars, cents under cents, &c. 

Obs. 2. When the per cent, is not specified, it is always considered 
to be 6 per cent. 

"^ EXAMPLES. 

• 

58. What is the interest of $456.84 for 7 years, 7 
months, and 5 days ? 

59. What is the interest of $78.50 for 6 years, 9 
months, and 12 days ? 

60. What is the interest of $96.60 for 5 years, 3 
months, and 25 days ? 

61. What is the interest of $8735.69 for 11 years, 
7 months, and 27 days ? 

175. Rule. To find the interest on pounds^ shiU 
lings, pence, and farthings, first reduce the shillings to 
the decimal of a pound, and proceed as in federal 
money. 

What is the rule for finding the interest on pounds, shiUlnga, 
pence, and farthings ? 
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EXAMPLES. 

• t)2. What is the interest of £25, 6s. lid. for 2 
years, 7 months, and 10 days ? 

63. What is the interest of £33,' lis. 4f d. for 3 
years, 7 months, and 18 days ? 

64. What is the amount of £121, 15 s. 9jd. for 4 
years, 9 months, and 13 days ? 

65. What is the amount of £130, 19 s. 6id. for 1 
year, 11 months, and 25 days? 

66. What is the interest on a note of six hundred 
and seventy-five dollars and fifty cents from May 4, 
1844, to February 14, 1846 ? 

67. What is the interest on a note of three hundred 
and forty-eight dollars and thirty cents from November 
17, 1843, to September 12, 1846 ? 

68. What is the interest on a note of fifty-seven 
dollars and sixty-four cents from November 16, 1843, 
to April 6, 1846, at 7 per cent. ? 

69. What is the amount due on a note of two hun- 
dred and forty-three dollars and twenty-nine cents 
from October 4, 1842, to March 18, 1845, at 5 per 
cent. ? 

70. What is the amount due on a note of four hun- 
dred and fifteen dollars and twenty cents from August 
5, 1846, to January 24, 1849, at 7 per cent. ? 

71. What is the interest on a note of one hundred 
and eighteen dollars and twenty cents from February 
28, 1844, to July 17, 1847, at 7 per cent. ? 

72. What is the interest on a note of seventy-six 
dollars and forty-four cents from June 12, 1845, to Oc- 
tober 16, 1847 ? 

73. What is the amount of a note of thirty-four 
dollars and ninety cents from October 4, 1843, to De- 
cember 15, 1847 ? 

74. What is the amount of a note of ninety-six 
dollars and forty cents from August 10, 1845, to July 
15, 1848 ? . 



Z i 
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PARTIAL PAYMENTS. 

176. The following rule has been adopted by the 
Supreme Court of the United States, and by many of 
the states, for computing interest on bonds and notes 
when partial payments have been endorsed on them : — * 

Rule. " The rule for casHug interest^ when partial 
payments have bee^ made, is to apply the payme?it, in 
the first place, to the discharge of the interest^ then due. 
If the payment exceeds the interest, the surplus goes 
towards discharging the principal, and the^^subsequent 
interest i^ to be corriputed on the balance of principal 
remaining due, ^ f V^ 

" If the payment be less than the interest ^ the sur^ 
plus must npt be taken to augment the principal; 
but interest continues on the former principal until 
the period when the payments, taken together, exceed 
the interest due, and then the surplus is to be dpplied 
towards discharging the principal, and interest is to 
be computed on the glance, as ciforesaid" 

$400. Providence, April 12^, 1840. 

75. For value received, I promise to pay to James 

Fenner, or order, four hundred dollars, on demand, 

with interest. . „ 

Alfred Blodget. 

On this note were received the following endorse- 
ments : — 

March 4, liB42, received forty-five dollars. 
May 10, 1843j received sixty dollars. 
June 6, 1845, received ninety dollars. 

What was due January 12, 1847 ? 
I . : < 

What is the rule for casting interest when partial payments are 
made 2 



• 
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Principal, $400 

Interest to 1st payment, (22 m. 22 d.) 45.466 

Payment being less than the interest, interest 
to the 2d payment, on same principal, 
(14 m. 6 d.) 28.400 

Amount to 2d payment, 473.860 

Sum of both payments 45+60= 105.000 

368.860 
Interest to the next payment, (24 m. 26 d.) 45.862 

414.728 
Last payment, 90.000 

324.728 
Interest to January 12, 1847, (18 m. 6 d.) 31.173 

Balance remaining due January 12, 1847, .$355,901 

$600.75. New York, May 4, 1840. 

76. For value received, I promise to pay to James 
Cunningham, or order, six hundred dollars and seventy- 
five cents, on demand, with interest. 

Benjamin Tucker. 

On this note were endorsed the following pay- 
ments : — 

Oct. 6, 1841, received sixty-four dollars. 

July 8, 1842, received forty-eight dollars and fifty 

cents. 
Nov. 20, 1844, received two hundred dollars and 
sixty cents 
What was due May 10, 1846 ? 

$565.90. Buffalo, June 12, 184*. 

77. For value received, I promise to pay William 
Bliss, or order, five hundred and sixty-five dollars and 
ninety cents, on demand, with interest. 

George Packard 



s 
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On this note were endorsed the following pay* 
ments : — 

Jan. 6, 1841, received forty-five dollars. 
March 6, 1843, received sixty-eight dollars. 
Sept. 9, 1844, received thirty-seven dollars. 

What was due December 30, 1846 ? >^. 

- »• — 1^_ 
..■■ / 

$340.00. P]t«vi»£NC£, July 9, 1B41. 

7f. For value received, I promise to pay to Henry 

Blackstone, or order, three hundred and forty dollars, 

on demand, with interest. tvt />. 

' N«AH Curtis. 

•n this note were endorsed the following pay- 
ments : — 

May 4, 1842, received sixty-six dollars and ninety 

cents. 
August It, 1843, received twenty-nine dollars 

and four cents, 
•ct. 12, 1844, received forty-two dollars and six 
cents 

What was due November 20, 18 !5 ?> ,^ ']], ^/Jlf- 

$609.65. Philadelphia, June 8, 1845. 

79. For value received, I promise to pay to Benja- 
min Tucker, or order, six hundred and nine dollars 
and sixty-five cents, in six months, with interest after- 

Artemas Smith. 

•n this note were endorsed the following pay- 
ments : — ' » 

^ct. 4, 1846, received twenty-five dollars. 
March 15, 1847, received sixteen dollars and 

twenty-five cents. 
August 24, 1848, received thirty-six dollars and 
fifty-six cents. 
What was due Becember 19, 1149 ? 
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$874.95. ^^ ^ ^ ^ ' New York, May 9, 1843. 

80. For value received, I promise to pay to Horatio 

Tremlet, or order, eight hundred and seventy-four 

dollars and ninety-fiv^ cents, in three months, with 

interest afterwards. m /^ 

Thomas Cheever. 

On this note were received the following endorse- 
ments : — 

April 12, 1844, received fifty-six dollars and thirty 

cents. 
July 14, 1845, received twenty-four dollars and 

eighty cents. 
Sept. 18, 1846, received two hundred and forty 
dollars and sixty cents. 
What was due February 10, 1848 ? 

177. The following, though not a legal rule, is 
adopted by many for computing interest when the note 
on which partial payments have been made is settled 
within a year from the time the interest commenced : — 

Rule. Find the amount of the note for the whole 
time. Then find the amount of each payment, from 
the time it was endorsed, to the time of settlement. 
Subtract the amoutit of the several payments from thi 
amount of the note, 

Obs. Tlfis rule is adopted in Vermont ibr any period of time. 

^240. Providence, May 4, 1845. 

81. For value received, I promise to pay to Joshua 
Bent, or order, on demand, two hundred and forty dol- 
lars, with interest. Hiram Bradley. 



What is the rule for findixig the interest on notes settled within t 
year? 



/ 
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On this note were received the following endorse- 
ments : — ^ 

Sept. 10, 1845, received sixty dollars. 
Jan. 16, 1846, received ninety dollars. 

What was due May 4, 1846 ? 

Ist payment^ f 60 2d payment, f 90 Principal, $240 

Int. 7m. 24d., 2.34 Int. 3m. 18d., 1.62 Int. 12m., 14.40 



Amount, 62.34 * 91.62 254.40 

62.34 153.96 



Amount of payment, 153.96 Balance, 100.44 

$460. Cincinnati, September 10, 1846. 

82. For value received, I promise to pay to Joseph 

Hovey, or order, on demand, four hundred and sixty 

dollars, with interest. t> t> 

' Phineas Brown. 

On this note were received the following endorse- 
ments : — 

Jan. 4, 1847, rieceived two hundred dollars. 
May 15, 1847, received sixty-five dollars. 

What is due September' 10, 1S47 ? 

$340. Portland, June 16, 1848. 

83. Three months after date, I promise to pay to 
Jacob Appleton, or order, three hundred and forty dol- 
lars, with interest. ,,7. ,, 

' . William Morse. 

On this note were received the following endorse* 
tnents : — 

Oct. 14, 1848, received eighty-six dollars. 
Feb. ^2, 1849, received forty dollars. 

What was due August 10, 1849? 
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$400. Hartford, Sq)tember 12, 1848. 

84. Four mouths after date, I promise to pay to 

Charles Newcomb, or order, four hundred dollars, with 

interest. . tt r^ 

Henry Gay. 

On this note were received the following endorse- 
ments : — 

Dec. 12, 1848, received one hundred and ten 

dollars. 
March 16, 1849, received eighty-six dollars. 
What is due October 9. 1849? 

178. The following is the Connecticut rule: — 

" Compute the interest on the principal to the time 
of the first payment; if that be one year or more 
from the time the interest comme7iced, add it to the 
principal^ and deduct the payment from the sum total. 
If there be after payments made, compute the interest 
on the balance due to the next payment^ and then de- 
duct the payment as above, and in like manner from 
one payment to another, till all the payments are ab- 
sorbed, provided the time between one payment and " 
another be one year or m^re, 

" If any payments be mude before one yearns inter 
est has accrued, then compute the interest on the prin^ 
cipal sum due on the obligation for one year, add it to 
the principal, and compute the interest on the sum 
paid, from the time it was paid, up to the end of the 
year ; add it to the sum paid, and deduct that sum 
from the principal and interest, added as above, 

" If « year extends beyond the time of payment^ 
then find the am^mnt of the principal remaining un" 
paid up to the time of settlement, likewise the amount 

^ iktf endorsements, from the time they were paid to 

» - 

"Wliat is the Connecticut rule ? 
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the time of settlement, and deduct the sum of these 
several amounts from the amount of the principal. 
If any payments be made of less sum than the in" 
terest arisen at the time of such payment, no interest 
is to be computed, but only o?i the principal sum for 
any period,^^ 

Obs. 1. Cast the interest on all of the notes by each of the precede 
ing rules. 

Obs. 2. In some states when a note is written with "interest an- 
nually,** interest is computed on the principal to the time of settle- 
ment, and on each year's interest after it is due, and the sum of the 
interest^ is added to the amount of the principal. 



PROBLEMS IN INTEREST. 



Xt^' 



179. The interest, time, and rate per Qgjit. being 
given, to find the principal,' — 

Rule. Divide the interest by the product of the 
rate per cent, and tim>§,''ahd the quotient 'will be the 
principal, 

Obs. 1. It must be remembered that the rate per cent is a decimal, 
and expresses a certain nimiber of hundredths. The quotient must 
therefore be pointed off according to the rule of division of decimal 
fractions. 

Obs. 2. Months and days must be reduced to a decimal of a year, 
or to a fractional part of a year. 

85. What principal will gain $78.40 in 2 years and 
4 months, at 6 per cent. ? 

'•'' = 569. 



2^X.06 



Divide the interest, f 78.40, by the product of the 
rate and time. The time, 2 years and 4 months, is 
2 J years, which, multiplied by .06, is . 14. As 6 is a dec- 
imal denoting hundredths, the product of 2^ by .06 will 
be 14 hundredths. 78.40 divided by .14 will be 

What is the rule when the interest, time, and rate are given ? 

M 10 
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0560, since there are as many decimal places in tha 
dividend as divisor. 

* 

EXAMPLES. 

assssf66. What sum must^be inrested to gain f 450 at 6 
per cent, in 9 months ?cli^ ^/ 6~'^ r d 

87. What principal will gain '$750 at 6 per cent, in 
1-year and 3 months } -'^ ^ } ; ^/tj / r 

88. What sum miist ^e invested at 7 per cent, to 
gain |760 in 8 months ? I (. :J \ ■:. V/,, 

89. What sum wiU pay a semi-annual dividend of 
*.— -^40 at 8 per cent. Pfy^^ (; ^. o 

90. What sum invested at 7 per cent, will pro* 
^_Juce $900 a year^ ? ; ^ - , ' ^ /I Sj S X A> -^ 

180. The principal, interest', and rate per cent, be- 
ing given, to find the time, — 

Rule. Divide the interest by the product of priu" 
dpal and rate^ and the qtiotient will be the time. ^ 

91. In what, time will $640 ^ain $102.40 at 6 per 
cent. ? " 



f 



.J102.40 ^^ o ' 'j o 

= 2f years = 2 years and 8 months. 




640 X. 06 

Dividing the interest, $102.40, by the product of 
the principal and rate, gives 2§ years for the time. 
640 X. 06=38. 40. Two figures for decimals, as 6 per 
cent, is 6 hundredths. As thdre are the same number 
of decimal places in the dividend and divisor, the quo- 
tient will be a whole number. 

EXAMPLES. 

92. In what time will $500 gain $500 at 6 per 
1ceht. ? /J -' ■ 

93. InVhat time will $460 gain $230 at 6 per 
cent. ? 

What is the rule when the principal, interest, and rat& are giyen? 



r 
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r la wh^t time will $330 gain $110 at 6 per 
cent. ? ci " ^-W r* 

. In what time will $68.50 gain $34.25 at 6 per 
cent. ? >s'a' V^ 

96. How long will it take $600 to gain $600 at 5 
per cent. }^C ^ .^^ .; 

97. How long^'wilT'Tr take $8Qp to gain $800 at 7 
per cent. ?/c/ 'L y ^ 

98. How^lotlg' will it take $400 to gain $400 at 10 
per cent. ? // </ ' \ "^ . ' " 

^\/' :^. 

181. The principal, interest, and time being given, 
to find the rate per cejfit., - — 

Rule. Divide the interest by the product of the 
principal and timcj and the quotient ipill he the rate 
per cent. - \ 

99. The interest of $400 for 3 years and 6 months 
is $84, What is the rate per cent. ? 

84.00 HA A 
= .06, or 6 per cent. 

400x3i 

Divide the interest, $84, by the product of the time 
and principal. The product of 400 and 3J is 1400. 
Since 1400 is not contained in 84, two ciphers must 
be annexed for decimals. As the dividend contains 
two more decimal places than the divisor, there must 
be the same number pointed off in tHe quotient. The 
quotient is therefore 6 one hundredths, or 6 per cent. 

((^i<\^^ EXAMPLES. 

100. At what rate per cent, will $840 gain $49 in 2 
years and 2 months ? - u - ' ; 

101. A man loaned $759 for 3 years and 4 months, 
and received $160.50 for the use of it. What did he 
receive per cent. ? / 

What is the zale when the principal, interest, and time are given ^ 
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102. A man deposited in a savings bank $84, for 
«rhich he received $2.10 for 6 months. What per 
cent, did he receive ? * c^ ^ r 

103. If $500 be received as a semiannual dividend 
on an investment of $100,000, what per cent, is the 
dividend? ,/)^^I. ^l . (, :; i, c^ 

Obs. These rules miy be concisely represented by the follo^dng 
formulas : — 

Let p represent the principal, t the time, r the rate per cent., and 
i the interest, as follows : — 

p = principal. 

t = time. 

r = rate per cent. 

i = interest. 

The first rule may be represepted by the formula »|>. 

The second rule by the formula = t, 

pxr 

The third rule by the formula sssn 

^ pxt 




COMPOUND INTEREST. 

SECTION XUT. 

182. Compound Interest is the interest on the 
principal, and on the interest added to the principal 
after it becomes due. 

Rule. Find the interest on the principal to the time 
the interest becomes due^ and add it to the principal. 
Then find the intefbst on this sum for the next peri- 
od^ and add the interest as before. Proceed in this 
manner with each successive period at which the inter-- 
est becomes due. Subtract the first principal from 
the last sum,xand the remainder will be the compound 

interest, 

» ■■ I. . ■■ ■ • i ' » , 

What is the rule for compound interest } 
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Ob8. When there are months and days, find the interest for them 
on the principal for the last period. 

1. What is the compound interest of $300 for 3 
years, at 6 per cent. ? 

$300 
Interest for one year, 18 

* Principal for the second year, 318 

Interest for the second year, 19.08 

Principal for the third year, 337.08 

Interest for the third year, 20.2248 

357.3048 
The first principal subtracted, 300 

p ■■■■■■■ ■ ■■■< 

Compound interest for 3 years, $57.3048 

# 

• JIXAMFLES. 

2. What is the compound interest of $600 for 2 
years, to be paid semiannually ? 

Cf jCfJ-- 3. What is the compound interest of $320 for 2 J 
'* ■ years, at 7 per cent. ? ' ^^^ 

/ ..y.4. What is the compound interest of $540 for 3 
years, at 5 per cent. ? 

M't^'i) •' ^* ^'^^^ ^^ ^^ compound interest of $840 for 2 
years, at 7 per cent., to be paid quarterly? 

6. What is the compound mterest of $460 for 3 
years, 4 months, and 10 days? y^v^ / ;^' 

183. The process of computing c impound interest 
may be much shortened by the follv. ving table, in 
which the amount of $1 is computed fo. 30 years, at 
4, 5, 6, and 7 per cent. 

184. To find the amount of any sum by the 
table, — 

Rule. Multiply the given sum by the amount of 
$1 for the time, as found in the table. 



M* 
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TABLE, 

Showing the amount of 1 dollar, or 1 pound, for any number of yean 
under 30, pi 4, 5, 6, and 7 per cenC,, compound interest. 



Yean. 

1 


4 per cent. 


5 per cent. 


6 per cent. 


7 per cent. 


1.040000 


1.060000 


1.060000 


1.070000 


2 


1.181600 


1.102600 


1.123600 


1.144900 


3 


1.124864 


1.167626 


1.191016, 


1.22604a 


4 


1.169868 


1.215506 


1.262476 


1.310795 


6 


1.216662 


1.276281 


1.338226 


1.402662 


6 


1.266319 


1.340096 


1.418519 


1.600730 


7 


1.315931 


1.407100 


1.603630 


1.606781 


8 


1.368669 


1.477465- 


1,693848 


1.718186 


9 


1.423311 


1.651328 


1.689478 


1.838469 


10 


1.480284 


1.628894 


1.790847 


1.967161 


11 


1.539464 


1.710339 


1.898298 


2.104862 


12 


1.601032 


1.795866 


2.0J2196 


2.252191 


13 


1.665073 


1.885649 


2.132928 


2.409846 


14 


1.731676 


1.979931 


2.260903 


2.578534 


16 


1^00943 


2.078928 


2.396558 


2.769032 


16 


1.872981 


2.182874 


2.640351 


2.962164 


17 


1.947900 


2.292018 


2.692772 


3.168816 


18 


2.025816 


2.406619 


2.854339 


3.379932 


W 


2.106849 


2.626950 


3.026699 


3.616628 


20 


2.191123 


2.653297 


3.207135 


3.869686 


21 


2.278768 


2.785962 


3.399563 


4.140563 


22 


2.369918 


2.926260 


3.603637 


4.430403 


23 


2.464716 


3.071523 


3.819749 


4.740530 


24 


2.663304 


3.225099 


4.048934 


6.072367 


26 


2.665836 


3.386354 


4.291870 


6.427434 


26 


2.772469 


3.565672 


4.649382 


6.807352 


27 


2.883368 


3.733466 


4.822346 


6.213868 


28 


2.998703 


3.920129 


5.111686 


6.648838 


29 


3.118661 


4.116136 


6.418387 


7.114257 


30 


3.243397 


4.321942 


6.743491 


7.612256 
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EXAMPLES. 



7. What is the amount of $900 for 6 years, at 7 
percent. ? 

dZ What is the amount of $640 for 3 years and 6 
months, at 5 per centTl^ 7^9- j^^^ 

9. What is the amount of $10,000 for 30 years, at 
6 per cent. ? 

10. What is the amount of $5000 for 20 years, at 5 
per cent. ? 



DISCOUNT. 

SECTION XIV. 

185. Discount is a deduction of a certain per cent, 
from a sum of money, when* paid before it is due. 

186. The §um paid is called the 'present worth. 

187. To find the present 'worth of any sum of 
money, and its discount for a given time, — 

Rule. Divide' the sum by the amount o/" $1 for 
the rate and time^ and the quotient will be the present 
rvorth. Subtract the present worth from the sum, and 
the remainder will be the discount 

Obs. This rule may be expressed by the following formula : — 
The present worth (p) is equal to the given sum or amount (o) di- 
vided by 1 plus the product of the time (t) and the rate (r). Thus 

p = , a — p=^ the discount. 

'^ l+<Xr 

The reason of this rule is obvious. Since $1 is the 
present worth of its amount, the present worth of any 
sum will be as many dollars as the amount of 1 dollar 
is contained in it. 

What is the rule to find the present worth of any sum of moneji; 
and its discount for any given time ? 



i 



162 - DISCOUNT. 

1. What is the present worth of $336, payable in 
10 months, when money is worth 6 per cent. ? 

The amount of $1 for 10 months is $1.05. 
$336 -^ 1.05 = #320, present worth. 

-. .0 

, ^' EXAMPLES. 

2. What is the present worth of $464, payable in 
5, 16 months, when money is worth 6 per cent. ? 

3. What is the present worth of $936, payable in 1 
year and 10 months, when money is . worth 7 per 
cent. ? 

4. What is the discount on $3200, payable in 9 
months, at 6 per cent. ? 

5. What is the discount on $840, payable in 1 year 
and 3 months, at 6 per cent. ? 

S'' 6. A merchant bought a cfuantity of goods for 
$560.40 cash, and sold them the same day for $640.80 
on 9 months' credit, when money was worth 6 per 
cent. How much did he gain on the goods ? 

7. What is the difference between the interest and 
the discount of $5000 for 1 year and 6 months ? * -» 

188. It is now almost the universal practice of 
merchants and others to find the discount by the foU 
lowing rule : — 

Rule. Deduct the simple interest of the given sum 
for the rate and time, the difference will be the preS" 
ent worth, 

^ rv EXAMPLES. 

8. What is the present worth of $90 for 2 years and 
4 months ? 

9. What is the present worth of $176.60 for 3 years 
and 9 months, at 7 per cent. ? _ 
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10. What is the present worth of $840 for 6 months 
and 10 days? 

• 11. What is the present worth of $56.75 for 3 

years, at 1 per cent, a month ? 

Q^yy'*^2, A merchant sold $1500 worth of goods, one 

// half to be paid in G months, the other half in 9 

months. What sum miist he receive for them in cash, 

after deducting 1^ per' cent, a month ? 

BANK DISCOUNT. 



N 



189. Bank discount of a note, &c., is the interest 
of the sum specified ^ the note from the time the note 
is discounted to the time it becomes due, with three 
days additional, called day^ of grace. 

190. To find the bank discount on a note, draft, 
&c., — 

Rule. Find the interest on the sum specified in 
the note for the time, including the three days of 
grace. Subtract ihe'discount from the sum contained 
171 the note, and the remainder will be the present 
worth. 

13. What is the present worth of $400 for 90 days, 
at 6 per cent. ? 

.0155 400.00 

400 6.20 



$6.2000, bank discount. $393.80, present worth. 

The interest of $1 for the 93 days is .0155. $400 
HiultipUed by this interest gives the bank discount, 
$6.20. This, subtracted from $400, gives the present 

worth. >' 

. t 

Wliat is the rule to find the bank discount on a note, draft, &c. ? 



i§4 BANK DISCOUNT. 



EZAM7LES. 



14. What is the bank discount on a note for $350 
of 60 days ? 

15. What is the bank discount on a note for $560 
of 90 days ? 

// 16. What sum will be received from a bank for a 

no^ of $640 for 4 months ? 
/J 17. What sum will be received from a bank for a 

note of $2500, payable in 6 months ? 

18. What is the bank discount on a note for $5000., 

payable in 9 months ? 



191. To find the sum for which a note must be 
given at a bank, in order to obtain a certain sum for a 
given time, — • ^ . * * 

Rule. Divide the suin to he obtained by the preS" 
ent worth of '$ I for the given rate and time, at bank 
discount, and the qiiotient will be the sum required. 

It is evident, since the present worth of $1 requires 
$1 to be discounted, as many dollars will be required 
to be discounted for any sum as the present worth of 
$1 is contained in this sum. 

19. For what sum must a note be given, to be paid 
in 60 days, in order to obtain $460 from a bank, at 6 
per cent. ? 

$1.0000 
Interest of $1 for 63 days, .0105 

Present worth of $1, .9895 

$460-^.9895zz:$464881. 

The interest of $1 for 63 days, subtracted from $1, 
gives the present worth of $1. $460, the sum re- 
quired, divided by \his, gives the sum for which the 
note must be given. 

What is the rule to find the sum for which a note must be given 
at a bank to obtain a certain sum for a given time ? 
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EXAIKPLES. 

20. For what sum must a note be written, in ordbr 
to receive from a bank f 500 for 6 months i ' 

21. For what sum musf'a note be written, in order 
to- receive from a bank $1000 for 9 months ? 

Cd'^^'^. For what sum must a note be written, in order 
to receive from a bank f 400 for 90 days ? rpmuj 

23. A merchant bought a quantity of goods for 
^600. For what sum must he write his note, to be 
discounted at the bank for 6 months ? 

24. ^A farmer bought a farm for $5000 cash, and hav-. 
ing only half of the suni'on hand, he wishes to obtain 
the balance from the bank. For what sum must a 
note be written, to be discounted for 9 months ? 



COMMISSION. 

SECTION xrv. . 

192. Commission is the comp^nss^tion paid to agents 
for their services in traiiBacting biisiness for others. It 
is usually estimated at a certain per cent, of the money 
employed in the transaction. 

Obs. The agents are styled ^fachra^ brokert, commission merchants, 
correspondentSf &c. " 

193# To find the commission on any sum of 
money, — »• 

Rule. Multiply the given sum by the per cent, 
and point off as in decimals. 

EXAMPLES. 

1. What is the commission on $450.60, at 2J per 
cent. ? 

2. What is. the commission on $886.50, at 3^ pel 
cent. ? 

What is commissioii } Kecite the rule. 
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3. What is the commission on $630.40, at 4j^ pei 
c0ht. ? 

4. A commission iaerchant sold goods amounting to 
$6560.75, at IJ per cent. What was his commis- 
sion ? 

6. An auctioneer sold goods at auction, amounting 

to $376.40, at 2J per cent. What was his commis- 
sion > V 




6. An auctioneer sold goods at auction, amounting 
to $640.50, at 2f per cent. What was his commis- 
sion ? 

7. A collector was entitled to 4^ per cent, on the 
money collected. How much commission did he re- 
ceive on $2Q60 ? ' . 

8. A commission merchant sold goods amounting to 
$75,600, at 3^ per cent. What was his commission y , 

194. To" find the commission when it is to be de- 
ducted from the given sum, and the remainder to be 
invested, — > 

Rule. Divide the given sum, by %\ plus the given 
rate of commission, and the quotient^ivill be the sum . 
to be invested. Subtract the sum to be iftvested fronh 
the given sum, and the remainder will be the 




Obs. This rule is the same as the rule for discount, with the 
exception of the time. 

It is evident that the given sum must contain $1 
plus the commission as many times as there are dollars 
to be invested. 

;; ,v EXAMPLES. 

9. A gentleman sent to a broker $1218, to be in- 
vested in railroad stock, after deducting hist commis- 
sion of 1^ per cent. How much did the broker ^receive 

for commission, and how much did he invest ? * 

■ — — ■ ' ' ' ■ 

What is the rule to find the commission on a given siun, to be in« 
Tested ? 
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10. A merchant sent to his agent $2440, to purchase 
goods, after deducting his. commission of 2 J per cent. 
How much was his commission, and what 'sum did 
he spend for goods ? 

11. AYnerchant sent to his agent in Buffalo $5049, 
to purchase* flour. . How many barrels of flour did he 
purchase, at $4^ per barrel, after deducting his com- 
mission of 2 per cent. ? > 

12. A broker negotiated a bill of exchange of 

. $6015 for i per cent. How much commission did he 
receive ?y /^;^^ ^0/i-4hmiy^im-^(l)f^§ JS^ 

trvJA />* v<^A4 ' »» »^ *^ y S T r K s 



SECTION XV. 

195. The money en^ployed by companies in trade 
is styled stocky as bank stock, railroad stock, manufac- 
turing stock, &c. ; also government bonds and, funds 
are styled stoTeks. v 

196. The whol^ amount invested by any company 
or corporation ii§ called the capital stock, which is usu- 
ally divided into shares, ' 

197. The first cost of a share is called its par 
value, 

Obs. Par is from a Latin word, signifying equal. 

198. When shocks will sell for their first, cost, they 
are said to be at. par. When they will sell for more 
than, their first cost, they ate said to be above par, or 
at a premium. When they will not sell for th^ir first 
cost, they are said to be beloia par, or at a discouiit. 

199. The -profits of stock are calle^ dividends, 
whi^h are paid at regular periods to the owners or 
stockholders. 



What is stock ? What is capital stock ? What is par va'.ue ? 
When are stocks said to be at par ? When aboye par } When below 
par \ What are the profits of stock called ? 
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200. To find the value of stocks, — 

Rule. Whezi, the stocks are above par, niultiply 
the sum invested by $1 pl^s th% per cent., and the 
product will be their value. 

When the stocks are below par, multiply the sum 
invested by $1 wintis the per centy and the product 
will be their value. 

EXAMPLES. 

1. What is the value of $900 in stock, at 6 per cent, 
above par ? jj / 5' v- 

2. What is the value of $1000 in stock, at 3^ per 
cent, below par ?|[ ;'^. 7 

3. What is the jalue of $600 in stock, at 10^ per 
cent, below par ? '> . /Xfi' • 

4. What sum must be paid for 20 shares in the 
Western Railroad stock, at 5 per cent, above par, the 
par value of each share being $100? 

5. What sum must be paid for 50 shares in the 
Worcester Railroad, at 3J^ per cent, below par, the par 
value of each share being $100 ? <?<^ f %£$ 



INSURANCE. ^.,). L, 

SECTION XVI. 

201. Insurance is a security given to pay a cer- 
tain sum on shi^^ houses, Or property of any kind 
that may be destroyed by fire, ajccidents, or at sea. 

202. The sum paid for the insurance is called the 
premittfn, and is estimated at a certain per cent, of the 
value of the property insured. , 

203. The written agreement or certificate is called 
the policy. 

What is the rule to find the value of stocks ? What is insuranoe i 
What is the premium ? What is the policy ? 
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• 204. The company or persons insuring are called 
underwriters. 

* . ''. 

Obs. Property is seldom insured foi\ its whole value. / '• «' 

205. To find the premium on any amount of prop* 
erty insured, — 

Rule. Multiply the sum to be insured by the per 
cent. J and the product will be the premium. ' 

This rule is the same in principle as percentage. 

EXAMPLES. 

1. What is the pren^ium for insuring $4000 -on a 
house, at H per cent. ? i' 7^ 

2. What premium must, be paid for insuring $600 
on a barn, at 2| per cent. };/ j /, '} 7 

3. What premium must Ibe paid for insuring $9000 
on a store, at If per cent. ? • ' •' \ , ) 

4. What premium must be paid for insuring a cargo 
of cotton from New Orleans to Liverpool, valued at 
$9600, at 1 i^ercept. ? v 

5. What premium inust be paid for insuring a cargo 
of sugar from Havana to St. Petersburg,, valued at 
$25,000, at 2i per cent, l, - ^ *^', V? 

6. If a vessel and cargo, valued at $65,000, and 
insured at 4^ j)er cent., were lost, what would be the 
loss to the underwriters ? 

, 7. What sum miist be insured on a vessel and cargo, 
valued at $40,000, at 5J^per cent, in order to include 
the premium and the prbpejty insured ? 

8. What sum must be insured on $70,000, to in- 
clude the premium of 4^ per cent, and a commission 
on the property insured of f per cent. ? 

» 

What are underwriters ? Becite the rule to find the prenuum on 
property insured. 
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PROFIT AND LOSS. 
SECTION xvn. 

206. Profit and Loss treats of the gain and loss 
in trade, and shows how the price of goods must bo 
adjusted, to gain or lose a certain per cent. 

207* The price at whjch goods &re bought is called 
the first ^ or prinye cost ; that at which they axe sold, 
the selling price. When the selling price is greater 
than the prime cost, there is a gain ; when the selling 
price is less than the prime cost, there 1s a loss. 

208. The gain or loss is a:lways reckoned at a cer- 
tain per cent, on the prime cost. 

209. To find the gain or loss per cent., when the 
selling price and prime cost are knpwn, -^ 

Rule. Divide the gain or los^ by the prime cost, 
and the quotient, multiplied by 100, will be the gain 
or loss per cent* 

Obs. The gain or loss, is the diiForence between the prime cost and 
the selling price. • 

The reason of this rule is obvious. The gain or 
loss, divided by the sum on which it was gained or 
lost, will give the gain or loss on 1 dollar, &c. This, 
multiplied by 100, will evidently be the gain or loss 
on 100, which will be the per cent. 

1. What is the gain per cent, on cloth bought at $5 
per yard and sold at $Q per yard ? 

6 — 6 = 1. -J X -4^ = 20 per cent. 

The difference between the prime cost and selling 

What is profit and loss ? What is the prime cost ? What is the 
Belling price ? On what is the gain of loss per cent, always reckoned ? 
What is the rule for finding the ^ain or loss per cent., whein the wjU 
ing price and prime cost^are known ? 
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price is $1. This, divided by 6,*and multiplied by 
100, gives 20 per cent. 

EXAMPLES. 

2. Bought sugar at 6^ cents per pound, and sold it 

Jit 8 cents. What was the. gain or loss per cent. ? ,^ tT 

3. Bought cloth at $4.75 per yard, and sold it at 
5 per yard. What was the* gain or loss per cent. ? 

4 fought clothVt $5 per yard, and sold it at $4.75 
per yard. What was the ga;n or Ibss per cent. ? ^0 6 

5nBoiight molasses at 28 cents per gallon, and sold 
it at 31 cents per gallon. What was the gain or loss r- 
per cent. ? ♦ , /Oi?— 

6. Bought corn at 65 . cents a bushel, and sold it at / 
62. cents per bushel. What was the gain or loss per ^ 
cent. ? / 

7. Bought 7J cords of wood at $3.50 per cord, and 
sold it at $3.75 per cord. What was the gain or loss 
per cent. ? 

8. Bought butter at 17 cents per pound, and sold it 
at 20 cpnts per pound. What was the gain or loss per 
cent. ? 

9. A broker bought stocks at $96 per share, and 
sold them at $102 per share. What did he gain per 
cent. ? . 

210. To find the prime cost, when the gain or loss 
per cent, and the selling price are known, — 

Rule. Divide the selling price by 1 plus the gain 
or minus the loss per cent., and the quotient will be 
the prime cost, 

10. A merchant sold cloth at $6 per yard, and gained 
20 per cent. What was the prime cost ? 

1_|..20=1.20 ) 6.00 ( $5 

6.00 
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What is the rule for finding the prime cost, when the selling pric 
and the gain per cent, are known ? 
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The selling prite, $6, divided by l-|-.20, which n 
1.20, gives $5 as the prime cost. 

EXAMPLES. 

11. A farmer sold wood at $5.^0 per cord, and 
gained 8 per cerjt. What was the prime cost ? 
^^^2. A farmer sold hay at $14 per ton, and gained 
25 per cent. What was the prime cost ? 

13. A merchant sold nails at 5^ cents per jJound, p. 
and lost 10' per cent. What was the prime cost ? ^y^rl^r . 

14. If 20 per cent, be gained on raisins, at ^2.75 per 
box, what is the prime cost? /: » /y^ 

15. If 15-. per cent, be gained on rice, at 4j cents 
per pound, what is the prime cost ? * 

16. If 12J per cent, be gained on potatoes, .at 48 
cents per bushel, what is the prime cost ? 

17. If 9 per cent, be gained on cheese, at 10 cents 
per pound, what is the prime cost 7"\,,^ 

18. A merchant sold sugar at 6 J c&iits per pound, 
which was 10 per cent, less than it cost him. What 
was the prime^ cost ? 

19. A gentleman sold land at"$175 per acre, which 
was 25 per cent, less thaij it cost him. What was the 
prime cost ? ,• ^^-^^^^ \yv». \.\ 

* 20. A merchant sold coal at $5^ per ton, which was 
8 per cent, less than it cost him. What was the prime 
cost? \V- Si.^'^sK^ 

211. To nnd at what price goods must^be sold, in 
order to gain or lose a certain per cent., — 

Rule. Fifid the required per [cent of the prime 
cost, and add thi$ per cent, to it, if there is to he a 
gain ; but subtract this per cent, from the prime cost, 
if there is to be a loss. 

What is th^ rule for finding the selling price to gain a certun pet 
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21. Bought flour at $4 per barrel. At what pric€ 
must it be sold to gain 20 per cept. ? 

4 X .20 = .80. .80 + 4 = 4.80. 

20 per cent, of $4 is 80 cents, which, added to $4, 
gives $4.80, the s^elling price. 

EXAMPLES. 

22» A merchant bought cloth at $5.00 per yard. 
At what price must it be soldj to gaiii 25^pejr cent. ? • 

23. A merchant bought sugar at 7i cents per pound. 
At what price must it be sold, to gaitf 15 per cent. ? 

24. A merchant bought molasses at 28 cents per ' 
gallon. At what price must it be sold, to gain 12i per 
cent; ? 

25. A merchant bought cotton at 9 cents per pbund. 
At what price must it be sold, to lose 20 per cent. ? 

26. A farmer bought apples at fe cents per 
bushel. At what price must they be sold, to lose 25 
per cent. ? . 

27. Bought cotton at $275 per bale. For how 
much must it be sold per bale, to gain 30 per cent. "^ ^yY>(^ 

28. 'A merchant bought flour at $4.50 per barrel. 
At what price must it be sold per barrel, to lose 15 
per cent. ? 

29. Bought molasses at 28 cents per gallon. At 
what price must it.be sold per gallon, to lose 12^- per 

cent. ? .;;Bi^Kp4r v Q > '' ^^- > 

212. To find the. gain or loas per cent, at any pro- 
posed price, when the selling price and th^ gain or 
loss per cent, is known, — 

Rule. First finddhe prime cost, and then the gain 
or loss per cent, at the proposed price. 

What is the rule for finding the gain or loss per cent, at any pro- 
pawd pzice, when the selling price and the gain and loss are known I 
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EXAMPLES. ^ 

30. A merchant sold sugar at 8 cents per pound, 
and gained 10 per cent. What per cent, would he 
have gained if he had sold it at 9 cents per pound ? 

31. A farmer sold, corn at 65 cents per bushel, and 
gained 5 per cent. What per. cent, would he have 
gained if he had sold the corn at 70 cents per 

bushel ? t^jYv^ W ,e.^ 

32. A farmer sold ryi at 95 cents per bushel, and 
gained 8 per cent. What would he have gained or 
lost per cent, if he had sold the rye at 80. cents per 
bushel ? 

33. A man sold his farm for $4560, which was 10 
per cent, more than it cost him. What would he have 
gained or lost per cent, if he had sold it for 
$4000'? 

34. A farmer sold land at 5 cents per foot, and 
gained 25 per cent, more than it cost him. What 
would he have gained or lost per cent, if he had sold 

it at 3 J cents per foot ? ^ V^..'^^ * l-y^^'^^'* " ' , 

35. A grocer sold tea at 45 cents per pound, and 
gained* 10 per cent. What would he have gained per . 
cent, if he had sold it at 50 cents per pound ? --—-'"' 

36. A merchant sold broadcloth at $4.75 per yard, 
and gained 12^ per cent. What would he have 
gained per cent, if he had sold it at $5.25 per yard ? 

37. A farmer sold oats at 37^ cents per bushel, and 
lost 14 per cent. What would he have gained or lost 
per cent, if he had sold them at 48 cents per bushel ? . 

38. A merchant sold coffee at 11 cents per pound, ^ 
and gained 10 per cent. What would he have gained 
per cent, if he had sold it at 12J cents per pound ?^>^^ 

39. A farmer sold potatoes at 35 cents per bushel, 
and lost 12^ per cent. What would he have gained 
or lost per cent, if he had sold them at 40 cents pel 

bushel ? 

\ 
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^,,^,0^ PRACTICAL QtTESTIONS. 

40. A man bought 12 acres of land at 3 cents per 
foot, and after keeping it 10. years, sells it at 20 per 
cent, advance. Allowing money to be worth 6 per 
cent., does he gain or lose, and how much ? 
C/d'^^ A merchant bought 500 barrels of flour in Chi- 
cago, at $4 per barrel ; he paid for freight to Boston 
65 cents, and for truckage, 7 cents per barrel ; he sold 
it in Boston at $5| per^aneL' How much did he gain 
per cent. ? ^ * ' ^ 

42. A merchant bought at New Orleans 500 bales 
of cotton, of 300 pounds each, at 6^ cents per pound j 
he paid for freight to Liverpool 1^ cents per pound ; 
for wharfage and truckage, $50 ; he sold the cotton 
for 9 cents per pound. Did he gain or lose, and how 
much per eent. ? 6 ^^ ^ a(? -^ ' 

43. A merchant bought in Maine 150,000 feet of 
lumber, at $9 per 1000 feet; he paid for* freight, 
truckage, and wharfage, $486Q. At what price per 
foot must he sell the lumber, to gain 30. per cent. ? 

44. A merchant bought in Vermont GQOO bales o 
wool, of 100 pounds each, at 40 cents per pound ; he 
paid for freight and truckage to Boston 65 cents per 
bale. At what price per pound must he sell the .wool, 
to gain 25 per cent. ? 

45. A merchant 'sold flour at $5 J per barrel, and 
thereby gained 12J per cent. What would he have 
gaiped per cent\ had he sold the flour at $6 per barrels? 

gjji^?^^. A groyQcr- bought 10 boxes of Havana sugar, ffl 
400 pounds' each, at 6^ cents per pound ; he paid for 
freight, truckage^ &c.^>§ 1.75. per box; he gained ^ 
per cout. on the weight of the sugar ; he sells it at 7i 
cents per pound. How much does he gain per cent. } 
47. A merchant sold tea at 45 cents per pound, and 
gained 1?^ per cent. What would he have gained per 
cent, if he had sold the tea at 54 cents per pound ? 
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RATIO. 
SECTION xvm. 

213» Ratio is the relation which one OHantity 
bears to another of the same kind with n^pect to 
magnitude. 

214* The ratio of two nutiibers is the quotient re- 
sulting from dividing th^&rsf.by the second, * Thus 
the raxio of 12 to 4 is^f the ratio of 30 to 5 is 6 ; 
since 12 divided by 4 is -^=3, and 30 divided by 5 
is ■3^=6. 

215. The two numbers are called the terms of the 
ratio. The j&rst is called the antecedent^ the second, 
the consequent, and may either be expressed in the 
form of a fraction, — the antecedent for thq*liumerator, 

*and the consequent for the denominator, — as -^, or 
by placing two pointa between them, as 12 : 4 

Obs. Botk of tiie niimbers must either be abstract numbers or 
of the same kind. 

216. If both terms of the ratio jbe multiplied or 
divided by the same nimiber, the ratio will not be 

• changed. Thus 12 : 4 is the same ratio as 6:2, 
24 : 8, and 36 : 12. This is evident from the fact^ 
that the terms of a ratio are the terms of a fraction, 
which may be multiplied or divided without changing 
its value, (Art. 84.) 

217. An inverse or reciprocal ratio is the ratio of 
the consequent to the antecedent, and is expressed by 
changing the order of the terms, or by inverting the 
fraction. Thus the ratio of 3 to 6, or §j is a direct 
ratio ; the ratio of 6 : 3, or f , is an inverse or reciprp- 

What is ratio ? What is the ratio of two numbers ? What are 
the numbers called ? How may a ratio be expressed ? What is an 
inyerse ratio ? 
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cal ratio, and is always the i^ame as the ratio of the 
reciprocals of those numbers. Thus i : i. 

Obs. For definitioxi of redprooal, see Obs. 1, Art. 166. 

218. A compound ratio is composed of two simple 
ratios. Thus, 

The ratio of 6 : 20 is i. - 5^; ^ 
« " "6: 36 is*, ju/--'^- ^'-~ 

The ratio of 6x6 : 20x3^ is ^. '^ ^^ ' 

As the terms of a ratio are the same as the terms of 
a fraction, they may be treated as such in every 

respect. 

> 

^ Obs. The question, What is the ratio of one number to andthec 
is the same as, What part of one number is another } 



EXAMPLES. 



1. What is 

2. What is 

3. What is 

4. What is 

5. What is 

6. What is 

7. What is 

8. What is 

9. What is 

10. What is 

11. What is 
42. What is 

13? What is 

14. What is 

15. What is 

16. What is 

17. What is 

18. What is 

19. What is 



he ratio of 
he ratio of 
he ratio of 
he ratio of 
he ratio of 
he ratio of 
he risitio of 
he ratio of 
he ratio of 
he ratio of 
he ratio of 
he ratio of 
he ratio of 
he ratio of 
he ratio of 
he ratio of 
he ratio of 
he ratip of 
he ratio of 



8 : 4 ? 
9: 6? 
12 : 16 ? 
27 : 30 ? 
39 : 48^? 
64 : 72 ? 
84 : loa ? 
96: 112? 
102 : 28 ? 
148 : 24 ? 
i:2? 
5:^? 

Bi : 16i ? 
7^ : I5i ? 
3^ : 19i ? 
5? : 23i ? 
7i: llf ? 
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PROPORTION. 

SECTION XIX. 

219. Proportion is the union of two equal ratios 
Thus, 6 : 12 : : 4 j 8, or ^^=.%: . 

Obs. Proportion is expressed by four dots between the ratios. 
Thus, 2 : 4 : : 3 : 6. 

220. The first and fourth terms are called the cr- 
tremes ; the second and third, the means. 

Obs. .The first and third t6mi6 are soifietimes called the first and 
second antecedent ; and the second and fourth^ the first and second 
consequent. 

221. In any proportion, if the first term be greater 
or less than the second, or equal to it, the third term^ 
will also be greater or less than the fourth, or equal 
to it. 

222. In every proportion the product of the exr 
tremes is equal to the product of the means. ' Thus 
in the proportion, 20 : 6 : : 36 : 9, the product of 
20x9=180, 5x36=180. 

223. Four numbers are in proportion mhen the 
product of the extrer&e^ is equal to the product of the 
mea7is, ''^r~ 

224. If any three terms of a proportion are known, 
the other may easily be found. ' , 

225. The product of the second and third terms, 
divided by the first, will give the fourth, - 

Obs. Let the unknown term be represented by W'^jJ H' 

3 3 

8 : 6 : : 13 : «, l2Sl^ = 9 = «. 
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What is proportion ? What are the first and fourth terms called 
What are the second and third called ? 
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4 : 9 : : 7 : w. 



9x7 



= 151 = u. 



SB26. The product qf the second and third terms^ 
iivided by the fourth^ will give the first 



K : 4 : : 2 : 6. 



w : 8 : : 12 : 7., 



2x4 



6 
12x8 



zz: If = W. 



= \^ = u. 



227. The product of the first and fourth terms^ 
divided by the thirds vnll give the second. 

3 : w : : 12 : 18. l><i£ = 4^ = t/. 

14x6 



6 : M : : 5 : 14. 



= 16* = u. 



228. The product of the first and fourth terms^ 
divided by the second, will give the third. 



5 : 3 : : u : 15, 



7 : 10 : : u : 4. 



15X5 



3 

7x4 

10 



= 26 = M. 



= 2^TT = U- 



229. If four* quantities are in proportion, they will 
remain so if the extremes are put in the place of the 
means, and the means in the place of the extremes. 
The proportion will also remain the same if the means 
and the extremes are interchanged, as in the following 
examples : — 



12 : 4 : 


: 15: 6 


4 : 12 : : 


6: 15 


12 : 16 ; 


: 4: 6 


.4 : 5 : ; 


; 12 : 15 


5: 4 


; : 15 : 12 


16 : 12 : , 


: 5: 4 


6: 15; 


; : 4 : 12 


15 : 6 : : 


; 12 : 4 
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In each of these proportions the product of the ex- 
tremes is equal to the product of the means. 

As a proportion is composed of two simple ratios, 
it may always be changed to the form of fractions, 
and treated the same as simple ratios. 

230. When three terms are given or known, they 
may be arranged in a proportion by the following 
rule : — 

Rule. Write that number for the third term which 
is of the same kind as the fourth term. 

If the fourth term must be greater than the third 
term, write the greater of the other two numbers for 
the second term, and the less for the first. If the 
fourth term must be less than the third, write the 
greater of the other two numbers for the first term, 
and the less for the second. 

The product of the second and third terms, divided 
by the first, vnll give the fourth term. 

Obs. 1. Factors which are commoii to the dividend and divisor 
should be cancelled. 
' Obs. 2. If either of the terms be a denominate number, they mnftt 
be reduced to the lowest denomination mentioned in either. 

Obs. 3. It may readily be perceived, from the conditions of tho 
question, whether the fourth term be greater or less than the third. 

1. If 12 yards of cloth cost $42, what will 16 yards 
cost? 4 j^ 

12 : 16 : : 42 : w. £^21.^ = 66. 

Make f 42, the same kind as the required or fourth 
term, the third term. It is evident that 16 yards 
must cost more than 12 yards ; 16 yards must there- 
fore be the second term, and 1? yards the first. Th6 
product of the second and third, divided by the -first, 
gives $56. The 12 is cancelled, because its factors, 3 

and 4, are also factors of 16 and 42. 

■ ". ' 

What is the rule for finding the fourth term when the first thre« 
terms are known ? 
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EXAMPLES. 



2. If yards of cloth cost $30, what will 9. yards 

cost? (^ ; -/^j ■", •; ^ 

3 If 12 bushels of wheat cost $15;^ hpw many 
bushels can be bought for $75 P/'l? /J I ' '^ ' (^ '-» 

4 If 14 pounds of flour cost 68 cents, what wili 
196 pounds cost. ? ^-'^ '. / 7 ^ /,- ^ V .' 4^- ^ ^. 

5. If 9 cords of wood^ cost $30,^ how many cords 
can be bought for $156 ?C^"// ^4,'/^//' . ; ;; 

6. If 12 men can cut 49 cords of wood in a day, 

how many cords can 20 men cut in the sai Qe tim e ? J] ). 

7. If 12 pounds of rice cost M, how m^ny pounds 

can be bought for $56^? yr/ h - /^ '^ > . . j, /. 

8. If 24 acres cost $160, what will 164 acres cost ?, . / 

9. If 12 men can perform a piece of work in 60 
days, how many men would perform the same work 
in one third of the time ? ' ' ^ 

10. If 48 men can build a wall in 3Q days, how 
many men will be required to do the same in 72 
days ? - N . 

11. [f 160 barrels of flour can be bought for $640, 
how m any barrels can be purchased for $2240? 

12.*^f 10 tons of hay can be purchased for $96 , 
how many tons can be purchased for $240 ? 

13.^ How far can a man travel in 16 days, if he 
travel 960 miles in 12 dgiys ? 

14. If 9. men can reap 1 2. acres of rye in 15 days, 
how much would 15 men reap in the same time ? 

15. if A can do a piece of work in 9 days, and B 
can do the same in 12 days, what part of it can both 
do in 3 days ? • ' ;- : -/ -^ / 

16. If a person walk 396 miles m 14 days, of 11 
hours each, in how many days, of 9 hours each, can 
he walk the same distance ? 

17. A hare, pursued by a dog, was 96 yards before 
him at starting. The " dog ran 7 yards while the haro 



'-!». 
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ran 6. How far did the dog run before overtaking 
the hare ? 

/is. $540 were divided between three persons, A, 
B, and C, in the following proportion : A received $5 
as often as B received 6, and C 7. How much did 
each receive ? 

I 19. There are two numbers in proportion as 4 to 9, 
the larger of which is 117. What is the smaJLej? 

20. There are two numbers in proportion as 9 to 7, 
the smaller of which is 126. What is the larger ? 
'- 21. If a staff 3^ feet long cast a shadow 5 feet in 
length, what is the height of a tower whose shadow 
at the same time is 175 feet ? 

22. If a reservoir containing 5690 gallons have two 
pipes, one of which discharges 5(^ gallons a minute, 
and the other admits 45 gallons a mih^ute, in how long 
time, when it is full, will it be emptied ? 

23. If 36 yards of carpeting, f of a yard wide, will 
cover a floor, how many yards, 1^ wide, will be re- 
quired to cover the same floor? 

24. If f of a ship be worth $.12,000, how much 
\yill I of the same be worth ? 

25. If 9-^ yards of cloth are worth $57, what are 
12J yards worth ? 

6. If 16 men can perform a piece of work in 10 
days, how many men can perform a piece of work 6 
times as large in ^ of the time ? * -1^'. 

27. If 9 men can mow 21 acres in 5 days, how 
many men would be required to mow 40 acres in the 
same time ? 

^:sA2^§o. If A can cut 2 cords of wood in 12J hours, and 
B Can cut 3 cords in 172- hours, how many cords can 
they both cut in 24^ hours ? 

29. A,^^ and C start at the same time and the same 
place tQ^avel round an, island 1^ miles in circumfer- 
ence. A goes 5 miles ^ day, B 8, and C 10 In whal 
time will they all be together ? 



» i- ^ 



'^^/?^^*6C y^'^t^"^--^-^^^- I 
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/ ). ^/7.. ^ / ^ ■ ; ■' ^/ 3 . 

30. If 69 yards of carpet, f of a yard wide, will 
cover a floor IS feet wide, what is the length of the 
room ? 2/NA^'^» 

31. At what time, between 3 and 4 o'clock, are the 
hands of a watch together ?) J^^.J^ t? ; % U' / ^ -V ', ' 1. 

• 32. If a board be 9 inches wide, v/hat miist its 
length be to contain 6 square feet? '/;''/" ' / ; ^\r, - 

33. Two ships sailed together from Boston to San V^-^ '*' 
Francisco. One sailed at the rate of 6 miles an hour,^.>. a C*- 
and the other 5J, on an average, the whole distance. /Cyc^/iv, 
The first arrived in 165 days. In how many days did ^ 

the other arrive ? • ; ' / . : ,- 71' ;*rV 

34. If the circumference of the wheel "of* a railroad ' 
car be 7 feet, and it make 5 revolutions in a second, 

in how long time will the car run f: om Boston to Prov- 
idence, a distance of 42 miles' ? 

35. If the diameter of a wheel be 4 feet, and it 
make 445 revolutions in a mile, what would be the 
diameter of a wheel which makes 593^ revolutions in 
the same distance ? K 1j 1 ] ] ^i It ^ l 'It ' ' .. '\ 

i CW^-, ANALYSIS. 

231. The preceding examples may also be per- 
formed by analysis. 

232. Analysis is a process of finding the value of 
a unit, or any part of a unit, of a given number, and 
from this, finding the value of any proposed number 
of units or parts of units. Thus, if 3 yards of 
cloth cost $12, what will 5 yards cost ? If 3 yards 
cost $12, 1 yard will cost i of |12, or $4. If 1 
yard cost $4, 5 yards will cost 5 times $4, which ku-' :- 
$20. 

36. If 2 J bushels of corn cost $1.50, what will 7i 
bushels cost ? In 2^- bushels there are 5 halves of 
a bushel. If 5 halves of a bushel cost $1.50, 1 



What is analysis ? 
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half will cost 30 cents. If 1 half cost 30 cents, 7ii 
which is 15 halves, will cost 15 times 30 cents, which 
^ c is^4.50. 

333. When the numbers are large, cancellation 
may be used with advantage in the analytical method. 

37. If 15 cords of wood cost $52.50, how much 
will 20 cords cost ? 

17.50 4 

m0 ^ ^^ 70.00. 



^ If 15 cords of wood cost $52.50, 1 cord will cost 
iV of $52.50, which may be expressed by writing 
$52.50 for a numerator, and 15 for a denominator.' 
20 cords will cost 20 times as much, which may be 
expressed by a fraction and by the sign of multiplica- 
tion. The factors of 15 are 3 and 5, which are com- 
mon to the numerator, 62.50, and to 20. 



COMPOUND PROPaRTION. 

SECTION :^x. 

234« Compound Proportion is composed of a com* 
pound and a simple ratio. 

235. A compound proportion may be resolved into 
as many simple proportions as there are pairs of terms, 
or may be combined into one. 

236. In every compound proportion, one of the 
given numbers' is always o/ the same kind ^ as the 
required .number. 

237. Rule. Write that number for the third term 

w V 

"What is compound proportion ? Into what may a compound pro- 
portion be resolyed ? \^at is of the same kind as the req^uired 
term ? What is the rule for compound proportion i 
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Ufhick is of the same kind as the required term. Then 
take two numbers of the same kind for the first and 
second terms ^ and arrange them as in si?nple propor- 
tion. Proceed in this manner with each pair of simi- 
lar terms, and write them under the former. The 
Mitinued product of the third and all the second terms, 
divided by tjie continued product of all the first terms, 
will give the required term. 

1. If 16 horses eat 9 bushels of oats in 6 days, how 
many horses will eat 24 bushels in 8 days ? 

8 2 2' 
9:24: : 16 fi^xX$X^ ___ oo 

8. A • • ■ — o4). 

Make 16 the third term, as it is of the same kind as 
the required term. As more horses are required to eat 
24 bushels thgin 9, in the same time, make 24 the sec- 
ond term, and 9 the first, of the two remaining terms. 
Make 8 days the first, and 6 days the second term, as 
a less number of horses is required to eat the same 
quantity in 8 days than in 6 days. The continued 
product of all the second and the third terms, divided 
by the continued product of the first terms, gives 32 
horses as the required term. 

Obs. 1. The^ numbers to be multiplied and divided should be 
written as directed in the rule for cancellation, (Art. 65.) 

Obs. 2. The tot and second terms must be of the same denom- 
ination, and if the third term be a denominate number, it must be 
reduced to the lowest denomination mentioned in it. 

Obs. 3. The conditions of every question should be thoroughly 
understood before attempting to arrange the numbers in proportion. 

EXAMPLES. 

2. If 6 cows produce 56 gallons of milk in 4 days, 
how many gallons will 26 cows produce in 7 days ? 

3. If 5 furnaces consume 30 tons of coal in 6 days, 
how many tons, at the same rate of consumption, 
"Will 6 furnaces consume in 40 days ? 
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4. If a person travel 120 miles in 4 days, by walk- 
ing 9 hours a day, what time will be required to travel 
386 miles, by walking 7 hours a day ? 

5. If the freight of 2 tons, 12 cwt. 20 1b. for 42 
miles be $8.50, what would be the freight of 16 tons, 
10 cwt. 16 lb. for 140 miles ? 

Questions in compound proportion may be most in- 
telligibly performed by analysis and cancellation. 

6. If 32 horses eat 24 bushels of oats in 8 days, 
how many bushels will 16 horsey eat in 6 days ? 

^' ■' ' ^ ^ . ... ^ 

^1^<1^>^ = 1? =^9bJshels. 
^X$ 2 

2 

If 32 horses eat 24 bushels in 8 days, 1 horse will 
eat ^V of 24 in 8 days ; and in 1 day 1 horse will eat 
I as much as in 8 days. 16 horses will eat 16 times 
as much as 1 horse in 1 day, and 6 times as much 
more in 6 days. 24 is therefore divided by 32 and 8, 
and multiplied by 16 and 6. The common factors 
being cancelled, the required term is 9 bushels. 

7. If 6 men earn $150 in 4 weeks, working 6 days 
a week, hbw much would 10 men earn in 7 weeks, 
working 6 days a week ? . 

8. If 84 men mow 72 acres of grass in 15 days, 
ho\v many acres will 96 men mow in 12 days ? 

9. If 27 men build 54 rods of wall in 26 days, how 
many rods will 32 men build in 39 days ? 

10. If $300 gain $16 in 12 months, what principal 
will gain $10 in 9 months ? 

11. If 18 compositors can set up 24 sheets in 8 days, 
how many sheets would 45 compositors set up in 14 
days ? 

12. If 6 persons can be maintained 30 days for $60 
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how much money would be required to support 24 
persons 365 days ? — — 

13. If 12 men can build 18 rods of wall in 30 days, 
working 9 hours a day, how many days would be re- 
quired for 18 men, working 8 hours a dsiy, to build a 
similar wall, 52 rods long ? 

14. If 16 men can build a wall 40> rods long, 4 feet 
high, and ^ feet thick, in 16 days, working 8 hours a 
day, in how many days will 20 men, ^working ^ hours 
a day, build a similar wall, 160 rods long, 6 feet high, 
and 5 feet thick.? JjOf// ^7 ) 

15.' If 1080 bricks, o inches long, and 2 inches 
wide, are required for a walk 20 feet long, and 6 feet 
wide, how many bricks will be required for a walk 
100 feet long, and 4 feet wide ? 



PARTNERSHIP. 

SECTION XXI. 

238. Partnership is the process of ascertaining 
the gain or losg of partners in trade. 

239. The money invested i^ called the capital or 
stock, ~ . • 

240. The profit to be divided is called the divi- 
dend, . . 

241. To find each partner's share of the profit or 
loss, when there is no reference to time, — 

Rule. Divide the whole gain or loss by the amount 
of the whole stock, or the number of shares in trade^ 
and w^ultiply the quotient by each man^s stock, or share 
of the stock, ^ % 

»■■■■■■ ■ ■ I ■ m,, ■■■ ■ ■■ ^ ■ I.I I ■ ■■■ — -■■■ ■ — I.I -■■ ■ ■— — —■■ ^- — I M I. ■■ 

Whiit is partnership ? What is the money invested called } What 
8 caUed the dividend r 

12 
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« ' 

It is evident that the whole gain or loss, divided By 
the sum on which it was gained or lost, will give the 
gain or loss on $1. This, multiplied by each partner's 
stock or interest, will give the gain or loss of each 
partner. 

1. Two persons, A and B, trade together. A puts 
in $609, B $8i«. They gain iu one year $28t. 
What is each man's share of the profit ? • . 

+ 899 = 1499. 



29 6 

^ X ^ = $129, A's share. 

i400 1 

29 8 

X = $1W, B's share. 



U00 



The whole gain, $289, divided by the amount of 
the whole stock, $1400, and multiplied by each part- 
ner's share, gives $120 for A's share, and $160 foi 
B's share. 

EXAMPLES. 

2. Three persons. A, B, and C, enter into partner- 
ship. A advances $400, B $500, and C $600. They 
gain by trade $640. What is each person's share of 
the profit ? 

3. A, B, C, and D, purchase a ship. A pays for 6 
shares, B for 5, C for 4, and D for 3. They receive 
net freight $4560. What sum ought each to receive ? 

4. An insolvent debtor owes to one of his creditors 
$450, to another $560, to a third $840. His property 
amounts to only $1250. How much will each of his 
creditors receive ? 

5. A gentleman left his estate in his«vill to his four 
sons, A, B, O, and D. as follows : To A $1600, to B 
$1500, to C 1860 and to D 2000. But his whole 



property, after his debts were paid, amounted only to 
^4840. How much will each son receive ? 
• 6. A, B, and C enter into partnership. A's stock 
• was $800, B's $900, and C's $1000. They lose 10 
per cent, of the whole stock. What was each man's 
share of the loss ? 

7. Two persons engage in trade. The whole sum 
invested is $5000. They gain $600. A puts in | of 
f of f of the whole, and B puts in the remainder. 
What was each man's share of the gain, and what did 

each put in? QAjyyQfl^-U 

8. A, B, and C owned a ship and cargo, valued at 
$75,000, and insured for $60,000, which was a total 
loss. A owned ^ B i, and C the remainder. How 
n^uch of the insurance ought each to receive, and what 
wa s each ijian's share of the loss ? ^ 

4r^, A and B purchase a lot of laqd for $4500. A 
pays \ of the price, B the remainder. They gain by 
the sale of it 2# per cent, of the first cost. What is 
each man's share of the gain ? -i^ ^ f^j . 

10. A, B, and C purchase a lot of woodland. A 
. pays $2®f , B $300, and C $4t®, A works 4i,, days 

in cutting the wood, B 3®^. days, and C 28: days. A 
pays for xutting $75, B $5|t, and C '-^211. They 
sell 4®i cords of wood, at $4^3. cord. Allowing each 
man's labor to be worth $1 a day, what ought each 
man to receive ? 

11. The sum of $5i©@ is to be divided among 4 
persons as follows : A is to receive i, B ^^ and C is to 
receive $5 as often as D receives $4. -How much 
ought each man to, receive? ^ . ! n. J ^ 

242. To find each partner's share of the gain or 
loss, when the capital is invested for different peri- 
ods, — ** ., ' / - J t^ 

RuLfi. Multiply each man^s stock by the time of 

What is the rule for finding each partner's share of the gain oi 
loss, when the capital is invested for different periods ? 
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• 



its continuance in trade^ and divide the whole gain or 
loss by the sum of the several products j and multiply 
the quotient by the product of each m^n'^s stock and 
time, which unll be each partner^ s gain or loss, 

Ob8> The principle of this rale may be applied to the solution of 
a great variety of questions, whose conditions are similar in tLeir 
nature. 

12. Three merchants, A, B, and C, entered into 
partnership. A put in $600 for 4 months^ B $760 for 
3 months, and C $900 for 5 months. They gained 
$488. What is each man's share of the gain ? 

600 X 4 = 2i00 
760 X 3 = 2260 
900 X 6 = 4600 



9160 



32 



= ^ X ^^ = #128, A's share. 

30 

JL X ^^ = $120, B's share. 

60 

~ X ^^ = $240, O's share. 



Dividing the whole gain, 488, by the sum of the 
products, gives the fraction ^Vdj which, reduced to 
its lowest terms, is ^. This, multiplied by the prod- 
uct of each man's stock and time, gives $128 for A's 
share, $120 for B's share, and $240 for C's share. 75 
being a factor of 2400, 2250, and 4500, the numera^ 
tors of the several fractions, and also in the denomina^ 
or, it can be cancelled in each. 



488 
9160 


_ 4 




4 




4 

4 

'f0 
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13. A, B, and C entered into partnership. A put m 
11000 for 4 months, B $900 for 5 months, C $1200 
for 3 months. They lost $600. What was each 
partner's share of the loss-? 

14. A, B, and C contract to perform a certain piece 
of work. A employs 40 men for 4^ months, B 45 
men for 3^ months, C 50 men for 2i months. They 
gain, after paying all expenses, $850. What part of 
the gain belongs to each ? .q^^^^x^ — 

15. A commenced business January 1, with a capi- 
tal of $10,000. April 1 he admits B as a partner 
with a capital of $5000. Septe'mber 1 they receive 
as a partner, with a capital of $3000. At the end ot 
the year they had gained $2600. What was e&cb 
man's share of the gain ? -T^cxnutrr ct-tui a^^/t-jy! 

16. Four men hired a pasture for $175. A puts in 
16 cows for 8 months, B puts in 12 cows for 9 months, 
C puts in 10 cows for 10 months, D puts in 8 cows 
for 12 months. How much ought each to pay ? 

17. Three persons, A, B, and C, form a partnership 
for 1 year, commencing Jp-nuary 1. A puts in $4000, 
B $3000, and C $250a April 1, A withdraws $500 
and B withdraws $6P0. June 1, C puts in $800 more. 
September 1, A furnishes $700 mote,- and' B $400 
more. At the end of the year they find they have 
gained $1500. What is each person's share of the 
gain ? 

18. A commenced business on the first day of Jan- 
uary with, a capital of $2.5,000. On the first of April 
he admits B as a partner, who furnishes $5000 capital. 
On the first of June they admit C as a partner, with a 
capital of $9000. At the end of two years they dis- 
solve partnership, and find they have gained $8000. 
Each partner received his share of the stock and prof 
its. What did each receive ? • 
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SECTION XXIL 



t43. EQUATION OF Payments is the process of de-i 
termining the average time for the payment of several 
sums, due at different periods. 

244. Rule. Multiply each sum by the time before 
it becomes due^ and divide the sum of the products by 
the sum of the paym^its, \ 

Ob8. 1. This rule has been considered by many as incorrect ; but 
it is as correct as any rule founded upon simple interest can be. 

If A owes B $200, $ 1 00 of which are to be paid in cash,* and the other 
$100 to be paid in two years, the average time for the payment of the 
whole, aceording to the rule, would be one year, which is correct ; for 
it 16 evident that if the money be paid according to the agreement, B 
would have at the end of two years $200, and the interest of $100 - 
for two years. If the whole be paid in 1 year, B would have at tha 
end of two years $200, and the interest of $200 for one year, which 
is the same as the interest of $100 for two years. 
^Obs. 2. K any sum be paid on the day from which the time is 
rebkoned, it will have no product, but it must be added with the oth- 
ezs in finding the sum of the payments. \ 

Obs. 3. It is customary with merchants to add three days / 
grace. 

This rule is founded upon the principle that the use 
of $1 for any number of days is equivalent to the use 
of as many dollars as there are days for 1 day. Thus, 
the use of $1 for 150 days is equivalent to the use of 
$150 for 1 day. 

1. A gentleman owes $150, p'/able in 60 days, 
^200, payable in 90 days, $400 in 120 days. At what 
lime ought the whole to be paid at once ? 

150x60=9000 '/-'' ' ''"''V f' •' / 
200 X 90=18000 J' . •■' ^ /-' 7' 

400x120=48000' 75000 ,^„ , ' 

= 100 days. 

760 75000 750 



mti 



What is equation of payments } What is the rule ? 
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EXAMPLES. 

2. A owes B $500, of which $100 are to be paid in 
4 months, $200 in 6 months, and the remainder in 9 
months. What is the average time of payment ? 

3. A merchant sold the following bills of goods, on J^ 

a credit of 6 months : May 10, a bill of $600; June / k ± 
12, a bill of $450 ; September 20, a bill of $900. At ^'^ 
what time will the whole become due ? p^^.i 

4. A gentleman has to pay $5000 as follows : 
$540 in 4 months, $2400 in 8 months, $600 in 10* 
months, the remainder in 6 months. What is the 
average time for the payment of the^whole^sum ? 

5. A owes B $1200. $400 are due at the present 
time, $300 are due in 8 months, and $500 are due in 13 
months. At what time ought the whole to be paid ? 
^^. A gentleman left his son $1500, to be paid as 
follows : J in 3 months, ^ in 4 months, J in 6 months, 
and the remainder in 8 months. At what time ought 
the whole to be paid at once ? 

7. A merchant bought goods amounting to $6000. 
He agrees to pay $500 in cash, $600 in 6 months, 
$1500 in 9 months, and the remainder in 10 months. 
At what time ought he to pay the whole in one pay- 
ment? ^>^ Jl/yxcO. 

8. A owes B $1600, to be paid in 6 months. A 
agrees to pay $600 in cash. At what time ought the 
remainder to be paid ? 

(^ 9. A gentleman purchased a farm for $3600, and 
agrees to pay $600 Sown, and the remainder in 5 equal 
semiannual instalments. At what time may the whole 

be paid at once ? \ -E>1>^x -( - 

10. A owes B $5000, i to be paid in 30 days, \ in 
3 months, \ in 70 days, and the remainder in 9 months. 
At what time ought the whole to be paid at once ? 

11. A bought goods of B, amounting to $1200. \ 
of the bill was t,o be paid in cash, i to be paid in 2-^ 
months, the remainder in 9 months. At what time 
ought the whole" to be paid ? 

i 
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245. To find the equated time of payments, when 
the sums due have different dates, — 

Rule. Fifid the, time when each sum becomes due, 
and multiply each sum by the time between it awi the 
first sum, that is due, and divide the amount of the 
several products by the amount of the swms due. 

Obs. As the time at which, the first sum is due is the period from 
which the average time is computed, the first sum will have no 
product. 

The principle of this rule is the same as that of the 
preceding, (Art. 244.) 

12. What is the equated time for the payment of 
the following sums : — 

January 10, due $1000 

" 15, « 2000 X 6= 10000 

" 25, " 2500x15= 37500 
February 26, " 1000x47= 47000 
March 27, " 1500x76=114000 
April 6, « 2000x86=172000 

10000 ) 380500 ( 382'<r 

30000 

80500 
80000 



38 days from January 10 is February 17, the equat* 
ed time. 

EXAMPLES. 

13. A merchant sold 484 barrels of rosin, as fol- 
lows : — 

February 6, 4 months' cr., 35 barrels, (a) $3.12i-* 
March 12, " 38 " r© $3.00. 

" " " 411 " ^$2.62-}. 

What is the equated time for the payment of the whole ? 

■ 

"What is the rule to find the equated time of payments, when the 
sums due have different dates ? 
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14 A merchant sold 1650 barrels of flour, as fol- 
lows : — 

May 6, 3 months' cr., 150 barrels, (a) $4.50. 

" 20, 4 " « 400 " (a> 4.75. • 

July 10, 6 " " '500 " (^ 5.00. 

August 4, 4 '' ." 600 <« (a) 4.25. r 
What is the equated time for the payment of the 
whole ? (p:^..j. I lAf ^v; J 

15. A merchant sold 676 barrels of rosin, as fol- 
lows : — * 

May 3, 6 months' cr., 62 barrels, (d) $2.50. 

" 10, " « " 100 " (a) 2.50. 

" 18, cash, 10 " (a) 2.50. 

" 26, 30 days' cr., 50 " /S) 2.75. 

'^ " 6 months' « 345 " (a) 2.50. 

" " " " « 9 " ^ 2.00. 

What is the equated time for the payment of the 
whole ? / / / / 

I J , 

TAXES. 
SECTION xxm. 

246. A TAX is a certain sum of money assessed on 
individuals to pjay th6 expenses of government, or of 
a corporation, society, district, &c. 

247. Taxes for paying the expanses of government 
are usually assessed .onj the property of individuals, 
and on male persons without property, when of a cer- 
taai age. The^individual tax is called the 'poll tax, 

Ob8. 1. Poll is frojn a Dutch word, signifying the Xcac?.' 

Obs. 2. Every male individual over 20 yeats of age, is required by 

' the laws of Massaohilisetts to pay a poll tax. 

Obs. 3. Taxal^le property is -of two kinds, viz., real estate and per- 

tonal property* All propejrty that; is^ unchanging, suoh as houses, 

lands, &c., ts called real estate. All other property, such as money, • 
-^— ^. » . t — — ■» 

What is a tax ? How are taxes usuaUj^ assessed ? 



P* 



^ 



186 TAXES. 

Aotes, Btockff, mortgages, furniture, oaftle, &c, U called personal 
property* 

248. To assess a state or other tax, — 

Rule. Find the amount of all the taxable property^ 
real and personal^ and alio the number of individuals 
liable^to be taxed. If there be a poll tax, multiply the 
number of individuals or polls by the amount assessed 
on each poll, and subtract the product from the surh, to 
be raised, ', Divide the remainder by the whole amount 
ofjtaxabl^ property, which will b^ the tax on one dollar, 
MtiUiply the am4)unt of each man^s property- by the 
tax^on one ddflar, and the product -will be the tax on 
his\property, which, added to his poll tax, will be his 
wfvole tax, 

1. A tax of $12,500 is to be assessed uporr the in- 
habitants of a town in which there are 840 ratable 
polls. The tax on each poll is $1.50. The real and 
personal property in th^ town is valued at $^,364,560. 
What will a man's tax be, whose real estate is valued 
at $8500, and personal property ait $15,000? 

$12,500— $1260 for poll taxes =$11,240. -^l\^%jy 
=.002095 on a dollar. This sum, multiplied by the 
amount of his property, produces $49. 2325 -[-$1.50, 
the poll tax, =$50.7325, the required sum. 

EXAMPLES. 

2. What is a man's tax whose real estate is valued 
at $25,000, personal $12,500, and 3 polls, in a town 
where the property is valued at $4,278,560, and the 
amount assessed is $10,000,. there being 750 ratable 
polls ? 

3. What will be the amount of a man's tax in the 
same town, whose property is valued at $75,000 ? 

4. What will be the amount of a man's tax in the 

same town, whose property is valued at $7320.47 ? 

— • ^ : ■ — • 

M^hat ifi the riile to assess a state or other tax ? 
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DUTIES. 

SECTION XXIV. 

« 

249*, The sum of money imposed by government 
on most goods imported from foreig n countries is *called 
duties, "^ , ' ^ 

250. Duties are. either ad valorem or sjfecific. 

25 1 . Ad valprefh duties are a certain per cent, of 
the value or first cost of the goods. 

Obs. Ad valorem is from, the Latin, Bignifying according to the 
v<Uue» * 

252. Specific duties arte a certain sum imposed or* 
the gallon, yard, hundred weight, ton, &c. 

Obs. All duties are regulated by government, and are often, 
changed. By the tariff of 1846, ad yalorera duties ^e required to 
be paid. 

253. It is usual to make certain deductions, called 
tare^ drafts <fcc., before spiecific duties are imposed. 

254* Tare is a deduction of a certain per cent, of 
the weight of the goods, made aftgf the draft, for the 
box, cask, &c. 

255. Draft is a deduction of a certain number of 
pounds made for waste. ., . " 

256. An allowance of 2 per cent.- is made for 
leakage on any liquor in casks, subject to duty by the 
gallon, and 10 per cent, on all ale, beer, and porter, in 
bottles, and 5 per cent, on other liquor in bottles ; or 
the duty is computed on the actual quantity, at the 
option of the importer, to be ascertained by actual 
measurement. 

257^,All goods entered at the custom-house are, 
when bought and sold, subject to the same deductions 
as are made when they are entered. 

What are duties ? What are ad valorem, duties ? What are spe- 
cific ? What is tare } What is draft > What allowances ar« usiudly 
made ? 
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258. On all goods not entered at the custom-house 
there is a special agreement respecting tare, draft, &c. 

259. To find the ad valorem duty on any mer- 
chandise, — 

Rule. Multiply the amount of the first cost of the 
7neixhandise by the rate per cent. 

Obs. In estimating the first cost of goods, all expenses in the for- 
eign port are included. 

EXAMPLES. 

1. What is the ad valorem duty, at 30 per cent., on 
glass, china, and stone ware, the invoice amounting 
to $1260 ? 

2. What is the ad valorem duty, at 30 per cent., on 
an invoice of cutlery, amounting to $760 ? 

3. What is the ad valorem duty, at 100 per cent., 
on an invoice of hrandy and cordials, amounting to 

$1560? .tnoy^ ^ 

4. What is the ad valorem duty, at 30 per cent., on 
a cargo of Russia iron, amounting to $7560 ? 

6. What is the ad valorem duty, at 40 per cent., on 
an invoice of raisins, figs, dates, and currants, amount- 
ing to $4560 ? 

Obs. An ii^voice is a written account of merchandise, containing 
the price of each article and the charges of exportation. 

260. To find the specific duty' on any merchan- 
dise, — 

Rule. First make cCll the required deductions for 
tare^ draft, 6)*e., and multiply the remainder by the 
duty on each gallo?ij yard, pound, ^c, 

6. What is the specific duty, at 2 cents per pound, 
on 950 bags of coflfee, each weighing 200 pounds, 
tare 2 per cent. ? c,\rv>r* 

7. What is the specific duty, at 12 cents per gallon, 
on 25 pipes of molasses, each pipe containing 120 gal- 
lons, allowing 2 per cent, for leakage-? 



What is the rule for ad valorem duties } for BpeciHc ? 



JUfC^ 



\ 
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ALLIGATION MEDIAL. 

SECTION XXV. 

261. Alligation Medial is the process of /inding 
the price of a mixture ^jomposed of several ingredients 
of different values. . 

262. To find the price of a mixture, when the 
price of each ingredient and the quantity are given, — 

Rule. Multiply each ingredient by its price, and 
divide the sum of tfm -products by the sum of the in-- 
gredients. The quotient will be the price of the 
mixture. 

1. A grocer mixed 10 pounds of tea worth 60 cents 
per pound with 15 pounds Vorth 75 cents per pound, 
and .25 pounds worth 40 cents per pound. What is 
the price of one pound of the mixture ? 

10x60= 6.00 
15x75=11.25 
25x40=10.00 

60 27.25 

27.25-7-50=54j cents. 

EXAMPLES. 

2. A goldsmith mixes 2 lbs. of gold of 18 carats 
fine, 3 lbs. of 20 csirats fine, and 4 lbs. of 22 carats 
fine. How many carats fine is the mixture ? 

3. If 16 bushels of oats at 40 cents per bushel, 10 
bushels of corn at 65 cents per bushel, and 12 bush- 
els of barley at 75 cents per bushel, we^fe mixed to- 
gether, what would be the price of the mixture ? 

4. A grocer mixes 10 pounds of tea at 40 cents per 
pound, 20 pounds at 45 cents per pound, 30 pounds 
at 50 Cents per pound. What would a pound of thi? 

mixture be worth ? ;.-.'a<^V^ 

^i^^— ■- '1. ■ ' ■ 

What is alligation medial } What is the rule ? 
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ALLIGATION ALTERNATE.* 

SECTION XXVI. 

263 . Alligation Alternate is the process of find- 
ing wliat quantity of ingredients^ of different prices, 
must be taken to compose a mixture of a given price. 

Rule. Find how much is gained or lost by taking 
one of each kind of the proposed ingredients. Then 
take one or more of the ingredients, or such parts of 
them, as will make the gain and loss equal, 

1. A trader would mix four sorts of tea, viz., at 4s., 
6s., 9 s., and 12 s. per pound. How many pounds of 
each sort must be taken, that the mixture may be 
worth 8 s. per pound ? 

Gain. Lo^s. 

1 lb. at 4, 8 — 4 = 4 

1 lb. at 6, 8 — 6 = 2 

I lb. at 9, 9 — 8 = 1 

1 lb. at 12, 12 — 8 = 4 

lib.' at 9, 9 — 8=^1^ 

By taking 1 pound of each ingredient, it is evident 
there will be a gain of 1 s. By taking 2 pounds at 9 s., 
the gain and loss will be equal The same result may 
be obtained by taking 1^ pounds at 12 s. and 1 pound 
of each of the other ingredients. 

EXAMPLES. 

2. How much sugar, at 5 cents, at 6 cents, and 9 
cents per pound, must be mixed together^, that the 
mjxtljre may be worth 7 cents per pound ? 

rSTin what proportion must sugar, at 4 cents, at 8 

■ ■ ■ ■ I « 

What is alligation alternate ? What is the rule ? 

* Note F 
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eentB, and 10 cents per pound, be mixed, that the com 
pound may be worth 6 cents per pound ? 

4. In what proportion must gold, valued at 18, 16, 
18, and 24 carats fine, be mixed, that the compound 
may be worth 20 carats fine ? 

5. In what proportion must grain, valued at 50 
cents, 56 cents, 62 cents, and 75 cents per bushel, be 
mixed together, that the compound may be 62 cents 
per bushel ? uJV^AO,^ Ttt 

6. Il what proportion must corn at 70 cents per 
bushel, odts at 45 cents per bushel, and rye at 60 cents 
per bushel, be mixed, that the compound may be worth 
55 cents per bushel ? * 

264. When one or more of the ingredients Eire lim- 
ited in quantity, to find the other ingredients, — 

Rule. (Fifid how much is gained or lost by taking 
one of each of the proposed ingredients^ in connection 
with the ingredient which is limited, and if the gain 
and loss be not equal, take such of the proposed ingre- 
dients, or such parts of them, as will make the gain 
and loss equal} 

7. How much sugar that is worth 6 cents, 10 cents, 
and 13 cents per pound, must be mixed with 20 pounds 

of sugar worth 15 cents per pound, to make a com- ' 
pound worth 11 cents per pound? - ^ / ' / 

Gain. Loss. ^ C 



lib. 


at 


6, 


11 


6 - 


5 








lib. 


at 


10, 


11 — 


10 = 


1 








lib. 


at 


13, 


13 — 


11 = 




2 






20 1b. 


at 


15, 


15 — 


11 = 




80 


6 = 








■ 






6 


82 — 


76 


15 lb. 


at 


6, 


11 — 


6 = 


'76 








lib. 


at 


10, 


11 


10 = 


1 


















82 


82 




16 lb. at 6 cents, 2 lb. 


at 10, and 1 lb. at 


13 cents. 



What is the rule when one or more of the ingpredients are limited ? 
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By taking one of each of the ingredients at their 
prices, in connection with the limited ingredient, 20 lbs., 
there- is a loss of 76 cents. As there is 5 cents gain 
on 1 lb. at 6 cents, on 15 lbs. there would be a gain 
of 75 cents. And as there is 1 cent gain on 1 lb. at 10 
cents, by taking 15 lbs. more at 6, and 1 lb. at 10, 
making 16 lbs. of the one, and 2 lbs. of the other, the 
gain and loss are equal. 

EXAMPLES. 

8. How much sugar, at . 10 cents, at 9 cents, and 8 
cents per pound, must be mixed with 30 pounds at 6 
cents per pound, that the compound may be worth 8 
cents per pound ? 

9. How much gold of 16. and 18 carats fine must 
be mixed with 90 ounces of 22 carats fine, that the 
compoun(Lmay be worth 20 carats fine ? 

265. To find the quantity of each ingredient, when 
the sum of the ingredients and the mean price are 
given, — 

Rule. Find the least quantity of each ingredient 
by Art. 263. Then divide the given amount by this 
sum, and multiply the quotient by the quantities found 
for the least proportional quantities. 

10. How much tea, at 25 cents, 35 cents, 60 cents, 
and 70 cents per pound, must be mixed with 180 
pounds, that the mixture may be wortlj, 45 cents ? 



1" lb. at 25, 
1 lb. at 35, 
1 lb. at 60, 
1 lb. at 70, 


Gain. Loss. 

45 — 26 = 20 
45 36 — 10 
60 _ 45 — 6 
70 — 45 = 26 


4 

180 


30 30 
-H 4 = 46 lb. of each. 



What is the rule when the sum of the ingredients and the meaa 
price are giyen } 
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Proof. 

45 X 25 = 1125 

45 X 35 = 1575 

45 X 60 =2250 

45 X 7§ = 3150 ' 

8100 -r- 180 = 45 

EXAMPLES. ^ 

11. How much sugar, at 6 cents, 8 cents, 10 cents, 
and 12 cents per pound, must be mixed with 200 
pounds, that shall be worth 9 cents per pound ? 

12. How much gold, of 18, 20, and 22 carats fine, 
must X be mixed with alloy, in order to form a copi- , 
position of 40 ounces, worth 16 carats fine ?^ ^ V -■- 

^•^ ^^ If 



U. 




DUODECIMALS. 

SECTION xxvn. '''M /e ^O,-^:, 

266. J^'ODEciMALs s^re a species of denominate 
numbers. 12 of each lower denomination make one 
of the next higher.^ . • ^ 

267« The denominations axe feet, inches or primes^ 
secohds, thirds, fourths, ^c, which are distinguished 
from each other by marks called indices. 

Table. 

12' inches = 1 foot. 

12^' 'seconds = V inch or prime, 

12'^' thirds =2: V second. 

12'^'^ fourths = , V' third. 

1 ft. = 12' inches. 

1 ft. = 144'' seconds. 

1 ft. = 1728'" thirds. 

1 ft. = 20736"" fourths. 



What are duodecimals ? What are the denominationSy and how 
ire they distinguished .' Kecite the table. ' 

Q 13 
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Obs. Duodecimals is from a Latm word, signifying twelve, 

268. Duodecimals may be added or. subtracted m, 
the same manner as other denominate numbers/> 

r 

EXAMPLES. 

1. What is the sum of 14 ft. 10 in. 8'^ 9^^ 15 ft. 6 
#in. T' W, 17 ft. 11 in. 4f' 6''' ? 

2. What is the sum of 20 ft. 10 in. 7'' 9''', 26 ft. 6 
iji. 5'' ^"\ 30 ft. 5 in. 2^^ 3^^^ 40 ft. 8 in. 9^' ^"' ? 

3. From 24 ft. 7 in. 3'^ 4^^^ take 18 ft. 8 in. Q" 5^^ 

4. From 60 ft. 6 in. 8^' 9'" take 56 ft. 7 in. 9^' IV'. 



MULTIPLICATION OF DUODECIMALS. 

• 

269. Rule. Write the corresponding denomina- 
tions of the multiplicand and jnultiplier under each 
other. Multiply each denomination in the multipli' 
cand in succession by each denomination in the multi-- 
plier, and for every twelve in the product add one to 
the next product^ and write the remainder under its 
corresponding deno-mination. Add together the partial 
products, and for every twelve add one to the next 
colum^n, 

270. The foot being considered the unit or whole 
number, the multiplication of duodecimals is the same 
in principle as the multiplication of common fractions. 
Thus 6 ft. X 6 ft. = 36 square feet. 6 ft. X 6 in. is 
the same as 6 ft. X A ft. = f f = 36 in. 6 ft. X 6^' 
is the same as 6 ft. x tIt =,tA = 36^ 6 ft. X 6'" 
is the same as 6 ft. X r?%-F ^^ t?&¥ ft- = 36^^^ And 
6 in. X 6 in. is the same as -f^ ft. X tj = tA ft- = 
36^ 6 in. X 6'^ is the same as A X xf t = t^If ft. 
= 86'^^ &' X 6'' is the same as tIt ft- X yfr = 
Tr?h^ ft. = 36 ^^^ &c. 



How may duodecimals be added and subtracted ? What is the 
rule for the multiplication of duodecimals ? 




/Uyyrt^uyyt ct £.4/ 



A^ /c-t t'^^^ ./ --^ 4 /^ 
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It is evident from the preceding illustration that — 

Feet X by feet produce sq. ft. 

Feet X by inches produce inches. 

Feet X by seconds produce seconds. 

Feet X by thirds produce thirds, &c. 

Inches X by inches produce seconds. 

Inches X by seconds produce thirds. 

Inches X by thirds produce fourths. 

Seconds X seconds produce fourths, &c. 

Ob8. 1. The product of any two denomiiiations will have as many 
iiidices as there are in both of the denominations. 

Ob3- 2. Many mechanics divide the foot into tenths, hundredths, 
&c. ; and it is to be regretted that this is not the universal practice, aa 
the calculations would be much more simple and easy. 

6. Multiply 10 ft. 6 in. 8^^ by 8 ft. 4 in. V. 

ft. in. " '" "" ft. in. " "I '"f 

10 6 8 10 6 8 

8 4 7 8 4 7 



84 5 4 6 1 10 8 

» 6 2 '8 3 6 2 8 

6 1 10 8 84 5 4 



ft. 88 5- 8'' &'' 8^'^ ft. 88 5' &' &'' 8'''' 

Obs. It is obWous from the preceding examples that it is not im- 
portant whether the lowest denomination in the multiplicand be mul- 
tiplied first by the highest or lowest denominations in the multiplier, 
provided the remainder be placed directly under its corresponding 
denomination. 




EXAMPLES. ^^VJ-yVv* 

6. ]y[ultiply 15 ft. 9 in. 8^' by 14 ft. 6 in. 9^ 

7. How many square feet in a board 12 ft. 4 in. 
long and It) inches wide ? 

8. How many square feet in a board 15 ft. 4 in. 
long and 1 ft. 3 in. wide ? 

9. How many cubic feet of wood in a load 8 ft. 3 
in. long, 3 ft. 9 in. high, and 3 ft. 10 in. wide ? 

10. How many cubic feet in a pile of wood that is 
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50 ft. 9 in. long, 4 ft. 3 in. high, and 3 ft. 10 ia 
wide ? 

11. How many square feet in a room that is 16 ft. 
4 in, Jong and 18 ft. 8 in., wide ? 

12. How many cubic feet in a block of granite 15 
ft. 6 in. long, 3 ft. 4 in. wide, and 2 ft. 9 in. thick ? 

13. How many cubic feet in a load of gravel that 
is 5 ft. 4 in. long, 3 ft. 9 in. wide, and 11 in. high ? 

i^'^A, How many cubic feet in a cellar that is ,40 ft. 
9 in. long, 36 ft. 8 in. wide, and 6 ft. 4 in. deep ? /^ :}fJ' 

15. How many cubic feet in a stone wall that is 3 
ft^ 4 in. high, 2 ft. 9 in. thick, and 120 ft. long ? 

16. How many yards of carpeting, a yard wide, 
will be required to cover a floor*that is 24 ft. 6 in. 
lona: and 18 ft. 6 in. wide ? fr(j / nft-*^. 

17. How many yards of carpeting, f yard wide, 
will be required to cover a floor that is 15 ft. 4 in. 
Ions and 16 ft. 6 in. wide ? ^cL<> V /^ ^^ ^ 

^^^'rei'mW many feet of w66d in a f)ile that is 60 ft. 
9 in. long, 4 ft. 3 in. high, ar^d 3 ft. 10 in. M^^P ^ ^* 

Obs. Cellars and other excavations are generally esdmati|^ by -: 
squares, 216 cubic feet being considered a square. 

19. How many squares in a cellar that is 50 ft. 6 
in. long, 36 ft. wide, and 6 ft. 4 in. deep? ^fU'< u^ 

20. How many squares in a trench thai is A ft, 
deep, 3 ft. 6 in. wide, and 100 ft. long ? t^^/ \:.c . . 

21. How many square yards of plastering in a room 
16 ft. 8 in. long, 15 ft. 6 in. wide, and 9 ft. ID in. 
high? J"" •;/■'■' .^ /' ^ '■-' •. - 

' 22. How many bushels of corn will a bin hold that 
is 20 ft. long, 4 ft. 6 in. wide* and 3 ft. 8 in. high, • 
there being 2150.4 cubic inches in a bushel ? // ( y ■/ 1 o c_^ 

23. How many hogsheads will a cistern conxain 
that is 13 ft. 6 in. long, 9 ft. 8 in. wide, and 8* 
ft. high, allowing 231 cubic inches to a gallon, and 63 
gallons to a hogshead ? / .A . 7 c- ; 
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24. In a room 16 ft. 8 in. long, 16 fl. wide, and IC 
ft high, there are three doors, each of which is 6 ft. 
S in. high and 2 ft. 8 in. wide ; two windows 3 ft. 4 
in. wide and 5 ft. 6 in. high ; and a fireplace that is 4 
ft. high and 4 ft. 6 in. wide. How many yards 
of plastering are there in the rQom, and what would 
it cost to plaster it, at 12J events per yard ? 

25. How man}t squares of gravel would be required 
to raise a lot of land 5 ft. 6 in. that is 100 ft. long and 
80 ft. wide; and how many horse-loads, supposing each 
load to be 5 ft. 6 in. long, 4 ft. 3 in. wide, and 10 in. 
high? 



INVOLUTION. 



SECTION xxvin. 



271. Invoi^ution >is the- process of finding the re- 
quired power of any number, by multiplying it into 
itself.#' 

27Z. The .num.be|^ multiplied is called the root. 
. 273* Powers are of different .orders, as the second, 
the third, the fourth, ^c. ^ The second power is also 
cg,lled the square, the third the cube, the fourth the 
biquadrate. In the second power the root is used 
twice' as a factor, in the third power it is used three 
times, in the fourth four times, &c. 

274. The power of a number and the number of 
times it is taken as a factor is generally indicated by a 
small figure called ah index, or exponent, placed 
above the given number, a little to the right. The 
index of the second power is 2, and of the third powei 
id 3, &c. 

52 = 5 X 5 = 25 

6^ = 5 X 5 X 5 = 125 

6* = 5 X 5 X 5 X 5 = 625 

"What is involution ? What is the root of a number } 
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275. To find the required power of any number, -^ 

Rule. Multiply the given number into itself in 
succession, till it is taken as a factor as many tim.es 
as there are units in the index of the required power, 

Ob8. a common fraction is raised to any required power by rais- 
ing each term to the required power. A mixed' number should first 
be reduced to an improper fraction, or to a decimal, and compound 
and complex fractions to simple ones. 



EXAMPLES. 



1. What 

2. What 

3. What 

4. What 

5. What 

6. What 

7. What 

8. What 

9. What 



is the 
is the 
is the 
is the 
is the 
is the 
is the 
is the 
is the 



second power of 6 ? 
second power of 9 ? 
third power of 4 ? 
third power of 7 ? 
third power of 8 ? 
fourth power of 3 ? 
fourth power of 6 ? 
fifth power of 12 ? 
sixth power of 9 ? 



Table of Roots and Powers. 



Roots. 




2 


3 


4 


6 


6 


7 


2d Power. 




4 


9 


16 


25 


36 


49 


3d Power. 




8 


27 


64 


125 


216 


343 


4th Power. 




16 


81 


256 


625 


1296 


2401 


5th Power. 


M» 


32 


243 


1024 


3125 


7776 


16807 


6th Power. 




64 


.729 


4096 


15625 


46656 


117649 


7th Power. 




128 


2187 


16384 


78125 


279936 


823543 



276. The product of two powers of the same num-- 
ber is equal to that number raised to the power denoted 
by the sum of the indices. Thus, 6^x6^^=63-1-^ =6''^. 
63=216; 64=1296.1296X216=279936=6^. 

277. The quotient of any power of a number j di^ 
vided by a less power of the same number, is equal ia 

What is the znle for finding the required power of any number i 
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the number raised tp the power denoted by the differ'- 
ence of their indices. Thus 6''-^-6^=i6''~'*i=63. 

6'^ = 279936. 6'^ = 1296. 
279936 ~ 1296 = 216 = 63. 

278. Any power of a composite fiumber is equal to 
the product of the same powers of its factors. Thus, 
123=1728; 43x33=1728. 
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SECTION ■y-tCTX. 

279. Evolution is the reverse of involution, and 
is the process of finding the roots of any given num- 
bers. 

280. The square root of any number is designated 
by the followmg signs: V? ( )-• Thus, V 49 and 
(49)* denote that the. square root of 49 is to be e:j[- 
tracted. V49 or (49) i = 7. ^ or ( )* denote that 
the cube root is to be extracted. , 

281. The root of any number is a factoi; which, 
being multipled into itself a given number of times, 
will produce that number. The name of a root indi- 
cates the number of tiriies a factor is taken. Thus, 
in the square root a factor is taken twice, in the cube 
root three times, &c. ' -> ^ 

Ob8. 1. When the root of a number can be exactly found, it is 
called a perfect power, and the root a ratiotial number ; but if the zoot 
cannot be extracted without a remainder, it is called an imperfect 
power, and its root an irrational number, or surd* 

Obs. 2. A number may be a perfect power of one degree, but an 
imperfect power of another degree. Thus* 36 is a perfect power of 
the second degree, but an imperfect power of any other degree. 

Obs. 3. Every^ power and root of 1 is 1. 

What is evolution? How is the square root of any number desig 
nated ? How is the cube, &c. ? What is the root of any number ? 
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SQUARE ROOT 

SECTION XXX. 

282. The Square Root of any number is that 
number which, being naultiplied into itself, produces the 
given number. 

283. Rule. Separate the given number into peri" 
ods of two figures each, beginning with units. 

Find the greatest square in the left hajid period^ 
and write its root in the quotient. Subtract the 
square from the left hand period, and Ho the re- 
mainder annex the next period for a partial divi-' 
dend. 

. Double the figure of the root for a trial divisor. 
Find how many times this divisor is contained in the 
partial divideria, omitting the right hand figi^re, and 
write the result in the quotient, 'and also annex it to 
the trial divisor for a complete divisor. Multiply the 
complete divisor by the last figfure^ and subtract the 
product from the partial dividend, and to the remain-* 
der annex the next period for a new partial divi- 
dend. > \ 

To the complete divisor add the last figure of the 
root for a new trial divisor. Divide as before, till all 
the periods are annexed. 

Obs. 1. The square root of a common fraction may be found by 
extracting the root of the numerator and denominator, when it can 
be done without a remainder ; when it cannQt, reduce the fraction 
to a decimal, and then extract the root. 

Obs. 2. When the trial divisor is greater than the partial dividend, 
a cipher must be written in the root, and also annexed to the tnal 
» divisor. 

Obs. 3. If there be a remainder, periods of two ciphers each may 
be annexed. 

What is the square root ? What is the rule B 
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The principle on which this rule depends may 
DC illustrated as follows : — 
The square of 45 is 2025. 

45 45is- ^qua l t o 4 t o no and -5 units. 

45 



25 the square of the units- 
20 the product of the tens and units. 
20 the product of the tens and units. 
16 the square of the tens. 

2025 40+ 5 

40+ 5 

200+25 
• 1600+200 



^ 1600+400+25=2025 

402= 1600 2 (40 X 5)=400 52^=25 
1600+400+25=2025 

284, From the preceding illustration it is evident 
that the square of the sum of two numbers is equal to 
the squ(0e of the two numbers^ plus twice their product^ 
0% to the square of the tens, plus the square of the 
units, phis twice the product of the tens by the units. 

285« It is also evident that any square may be 
separated into two other squares, plus twice the prod- 
uct of their roots. Thus 2025 may be separated into 
1600, the largest square it contains, and 425. 425 
will contain another square, plus twice the product of 
the roots of the two squares. Dividing 425 by twice 
40, the root of the first square, gives 5 for the root l^ 
the other square; since 2x40x5+52=425. 

Obs. 1. If a number consists of three or more figures, the last 
figure may be considered as the units, and the other figures as thi 
tens; 

What is the square of two numbers^ 
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Obs. 2. The trial divisor is always twice the figures of the root 
oreviously found, or twice the tens. The complete divisor is always 
the same as the trial divisor, plus the units. 

Obs. 3. The reason for omitting the right hand figure in the par- 
tial dividend is, that the trial divisor is always considered as tens. 



1. What is the square root of 205209 ? 

205209 ( 463 
16 


85 
5 


452 
425 


90 
903 


2709 
2709 



S(jparate the given numbers into periodsgpf two fig- 
ures each. Find the greatest square in the left hand 
period, 20, which is 16. The root of 16 is 4^which 
write in the quotient. Annex the next period, 52. 
Double the figure in the root for a trial div^or, which 
is 8. Find how many times 8 is containdd in the 
partial dividend, omitting the right hand figure, 45. 
8 is contained in 45, 5 times. Write 5 in the quo- 
tient, and also annex it to the trial divisor, IS, making 
85 for the complete divisor. Multiply the comj^te 
divisor, 85, by 5, and subtract from 452. To the re- 
mainder, 27, annex the next period, 09, making 2709, 
for a new partial dividend. Add the last figure, 5, to 85, 
for a trial divisor. Find how many times the trial di- 
visor, 90, is contained in the partial dividend, omitting 
the right hand figure. Write the result, 3, in the quo- 
tient, and annex it to the trial divisor, for a new com- 
plete divisor. Multiply the complete divisor by 3, and 
subtract from the partial dividend. As there is no re- 
mainder, and as there are no more periods, the solu- 
tion is finished. 

Obs. The given numbers are divided into periods of two figures 
each, because no square number can have more figures than twice the 
number of figures in the root, nor but 07ie less. The largest square 
^ of any one figure is 81. 9X9=81. .The square of 1 is 1. 
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-1 ^ 

2. What is 

3. What is 

4. What is 

5. What is 
6^j^hat is 

7. W Hafis" 

8. What is 

9. What is 
10.' What is 
11. What is 

T2rWhat is 

13. What is 

14 What is 

15. What is 

16] What is 

17. What is 

18. What is 
19; What is 

20. What is 

21. What is 

22. What is 

23. What is 

24. What is 

25. What is 

26. What is 

27. What is 

28. What is 

29. What is 

30. What is 

31. What is 

32. What is 
J^. WUat is 

^4. What is 

35. What is 

36. What is 

37. What is 



EXAMPLES. 

he square root 
he square joot 
;he square root 
he square root 
;he square root 



;he squ"afe"root 
he square root 
he square root 
he square root 
he square root 
;he square root 
he square root 
;he square root 
;he square root 
he square root 
;he square root 
;he square root 
he square root 
;he square root 
he square root 
he square root 
he square root 
he square root 
;he square root 
;he square root 
;he square root 
he square root 
he square root 
he square root 
;he square root 
;he square root 
he square root 
he square root 
;he square root 
he square root 
he square root 



of 9216? 
of 27225 ? 
of 119025? 
of7i7409? 
of 59049? 
or2O5209 ? 
of 94249 ? 
of 18,67;041? 
of 34,421^89? 
of 38^75^25 ? 
of ;()48,576 ? 
of 924524^36 ? 
of 640.894864' 
of 744.326 ? 
of 983 ? 
of 1728? 
of 6? 
of 15? 
of 24? 
of fl? 
of lt> 
of ft? 
of 30i ? 
of 272i ? 

o( imij 

of HM?'^ 
of ^of fi? 

of 51|i? 
of 56i ? 
of 6 Iff? 
of 4^8523120^4? 
of 20346 lj596? 
of .OQO32754? 
of .00001296 ? 
of .00002025 ? 
of .00003025 ? 






i 



rti^Ju 
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286* The difference of the squares of two numbers^ 
divided by their sum, will give their difference. 

287. The difference of the squares of two numbers^ 
divided by their difference, will give their sum. 

. EXAMPLES. 

38. The difference of the squares of twflnumbers is 
24; their sum is 12. .' Wl^at are the nui^bers? (See 

Abt. 42.) Ji,i 12. ti ySlT//?;' zT'i;^^ i'fj .>, J 

39. The difference of the squares of two. numbers 
is 128 ; thei r sum^is 16. What are the numbers? }1^^ j?^ 

40. The difference of the squares of two numbers 
is 7191 ; their sum is 141. What aije the numbers? 

41. The difference of the squares of two numbers 
is 80 ; their difference is 4. What are the numbers ? 

42. The difference of the squares of two numbers 
is 3471 ; their difference is 39. What are the num- 
bers ? * . , 

288. Twice the product of two numbers^ added 
to the sum> of their square, will be the square of their 
mm. Thus, 6 X 5 X 2=60.60+36+25=121= square 
of 6+6. ^.. // ^ 

/f4f ^-^ A 3 /2^ -'' V EXAMPLES. 

43. Complete the 'square of 16+^+9sOr 

44. Complete the square of 144+ +2orvv 

45. Complete the square of 625+ +1^- 

46. Complete the square of 729+ +^1. 

47. Complete the square of 3136+ +625. 

289. The square of a number and twice the prod- 
uct of this number by a second being known, the other ' 
may be found by dividing twice their product by twic(\ 

What will the difference of the squares of two numbers, divided 
by their sum, give ? Divided by their difference ? Twice tlie prod- 
uct of two numbers, added to tlae sum of their square, will be equal 
to what ? When the square of one number and twice the product 
of this number by a second are known, how may the second number 
be found ? 



A^, 
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the root of the first number. Thus, 36+24. Divid- 
ing 24 by 2 X 6, the root of 36, gives 2 for the second 
number. By adding the square of 2 to 36+24+ 
4, completes the -square. 

^ '' EXAMPLES. 

48. CcHplete the square of 81+72+. 

49. Complete the square of +l^+36* 

50. Complete the square of 144+168+. 

51. Complete the square of 729+270+. 

52. Complete the square of 1296 +864+. 

53. Complete the square of +2250+2025. 

290. When the means of a proportional are equal, 
either is called the mean pi^oportional between the ex^ 
tremes. Thus, 4 : 6 : : 6 : 9 is a proportion, (Art. 
219,) and the 6 is a me£in proportional between 4 
and 9. 

291. To find a mean proportional between two 
given numbers, — 

Rule. Multiply one number by the other, and ex- 
tract the square root of their product. 

54. Wh^t is the mean proportional between 4 and 9 ? 

V(4X9)=:6^ the mean proportional. 

EXAMPLES. 

55. What is the mean proportional between 4 and 
16? 

56. What is the mean proportional between 3 and 
27? 

57. What is the mean proportional between 9 and 
49? 

58. What is the mean proportional between 16 and 
144? 

59. What is the mean proportional between 25 and 
64? 

How is a mean proportional found ? . ^ 
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PRACTICAL QUESTIONS. 



60. What is the mean proportional between 19 and 
41? 

61. What is the mean proportional between 12 and 

go? 

62. What is the mean proportional between 36 and 
48? 

63. What is the mean proportional be^l^een 5 and 
60? 

64. If an article weighed in one scale of a false 
balance be 4 lb., and, when put in the other, 9 lb., 
what was its true weight ? 

65. If a quantity of sugar weighed in one scale of 
a false balance be 9 lb., and, in the other, 16 lb., what 
was the true weight of the sugar ? 



PRACTICAL QUESTIONS. 

66. The area of a circle is 708d inches. What is 
the side of a square whose area is equal to the circle ? 

67. A general wishes -to form an army of 50176 
men into a square. What would be the number in 
rank and file ? 

68. A gentleman has a field measuring 6 acres, 2 
rood, 24 rods. How many rods long would a squ^are 
field be, that should contain 4 times as nmch ? 

69. What must be the length of a square field con- 
taining 20 acres ? 

292. A triangle is a figure hav- 
ing three sides and three angles. 
When one side is perpendicular to 
another side, it is a right-angled trian- 
gle^ and the angle betAveen the two 
sides is a right angle. The longest 
side, or the one opposite the right 
angle, is called the hypothentise, and ^ "^'^ 
the other two sid.es the base and perpendicular, 

293. 7%6 square described on the hypothenuse^ or 
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longest side, is equal to the sum of the squares de* 
scribed on the other two sides. Thus, suppose the 
longest side is 10 ft., the base 6 ft., and the perpendic- 
ular 8 ft. lO^z^lOO. 62=36. 82+36=100. 

294. Any two sides of a right-angled triangle 
being known, the other side may easily be found. 

295. To find the hypothenuse, when the base and 
perpendicular are known, — 

Rule. Add the square of the base and the square 
of the perpendicular, and' the square root of their sum 
will be the hypothenuse. 

70. If the base of a right-angled triangle be 12 ft., 
and the perpendicular 16 ft., what is the hypothenuse ? 

122=144. V(16^+144)=:V400=:20. 

296. To find the base, when the perpendicular and 
hypothenuse are known, — 

■ 

Rule. Subtract the square of the perpendicular 
'from the square of the hypothenuse, and the square 
root of the remaindet^ will be the base. 

71. If the hypothenuse of a right-angled triangle be 
30 ft., and thfe perpendicular 24 ft., what is the base ? 

302=900. 242=576. V(900 — 576)=V324=18. 

297. To find the perpendicular, when the base and 
hypothenuse are known, — ^ 

Rule. Subtract the square of the base from the 
square of the hypothenuse, and the square root of the 
remainder will be the perpendicular. 

72. If the hypothenuse be 15 ft., and the base 9 ft., 
what is the perpendicular? 

152=225. 92=81. V(225 — 81)=V14^4=12 
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Ob3. The preceding principles may be represented by the follow* 
Ing formula: A B« = A C« -f B C^, AB*- AC« = BC«, AB« — 
BC« = AC«. 

I 

73. If the hypo then use of a right-angled triangle 
be 80 ft., and the base 48 feet, what is the perpendic- 
ular? 

74. If the hypothenuse be 90 ft., and the perpen- 
dicular 72 ft., what is the base ? 

75. If the base be 30 ft., and the perpendicular 40 
ft., what is the hypothenuse ? 

76. A ladder 40 ft. long will reach a window 32 ft. 
igh, on one side of a street, and on the other side 

another window, 24 ft. high. What is the breadth of 
tjie street ? ) 

C 77. The wall of a castlew45 ft. high, is surrounded 
with a ditch ; and a ladder 75 ft. long will reach from 
the outside of the ditch to the top of the wall. What 
is, the breadth of the ditch ?3 
(78. Two ships sail ^rom the same port; one of 
thfem sails due south 96 miles ; the other 72 miles due 
east. How far are they then distant ? ■_, ' . ; , ^^, js *) 

79. The wall of a castle is gurrounded with a di*t(^ 
60 ft. broad, and requires a ladder 15 ft. long to reach 
from the outside of the ditch to the t^p of the wall. 
What is the height of the wall ? 

80. A gentleman owns a farm in the form of a 
square, containing 250 acres. ' What is the length of 
one side of the farm, and what is the distance between 
the opposite corners ? . 

81. There was a liberty pole, whose top, being brok- 
en partly off, touched the ground at 15 feet distance 
from the foot of the pole. The broken piece was 25 
feet. What was the whole length of the pole before 
being broken ? 

82. Suppose the top of a liberty pole, 180 feet high, 
to be broken off in part, so .that the top reached the 
ground at the distance of 60 feet from the pole. What 
is the length of the piece broken off? (Arts. 42, 286.) 
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CUBE ROOT. 

SECTION XXXI. 

298. The Cube Root of any number is that num-*' 
ber which, multiplied into itself twice, will produce 
the given number. 

299. Rule. Separate the given number into peri" 
ods of three figures each, beginning with unitSy' 

Find the greatest cube in the left hadd peri6d, and 
write the root in the quotient. 'Subtract the cube 
from, the left hand period, and annex the next peHod 
for a partial dividend. 

Multiply the square of the root by 3, and annex 
two ciphers for the first trial divisor. 

Find how many times the trial divisor is contained 
in the partial dividend, and write the result in the 
qtiotient. 

Complete the divisor by adding to the trial divisor 
three times the tens of the rooty with a cipher annexed, 
multiplied by the last figure, plus the square of the 
last figure. . ^ 

Multiply the complete divisor by the last figure of 
the root, and subtract the product from the partial 
dividend, ctnd annex the next period: 

Add to the last complete divisor the difference be- 
tween the preceding trial and complete divisor, plus 
the square of the last figure, and annex two ciphers 
for the succeeding trial divisor. 

Obs. 1. If there be a remainder, periods of three ciphers each may- 
be annexed. If there are decimals, they must be separated into 
periods of three figures eafch, beginning with tenths. 

Obs. 2. If the trial divisor be not contained in any partial diyi- 
dend, place a cipher in the quotient, and annex two ciphers to the 
trial divisor for Uie next trial divisor, and annex the next period. 

Obs. 3. The given numbers are separated into periods of three 
figures each, becavse the largest cube of any one figure is expressed 
by three figures. . 

What is the cube root ? What is the rule ? 
E* 14 
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300. The root of every cube may be considered 
as divided into tens and units. If there be but two 
figures in the root, the first figure will be the Itens, and 
the last figure the units. If there be more than two 
figures in the root, the last figure will be the units, 
and the preceding figures the tens. Thus, 45 may be 
separated into 4 tens and 5 units ; 4532 may be sep- 
arated into 453 tens and 2 units. 

30 !• The trial divisor is always three times the 
square of the tens, or the figures of the root, previously 
found J omitting the last figure ; as, 3 (40)^=: 4800. 

302. The complete divisor is always three times 
the square of the tens, plus three times the tens, mul" 
tiplied by the units, plus the squ^are of the units ; as, 
3 (40)2+3 (40x5)+52=:5425. 

. 303. The difference betweeti any trial divisor and 
the next complete divisor is three times the tens, multi- 
plied by the units, plus the square of the units ; as, 
3 (40x5)+52zzz625=:5425 — 4800. 

304. Three times the square of any number is 
three times the square of the tens of that number, plus 
six times the tens, inultiplied by the units, plus three 
times the square of the units ; as, 3 (40-t-5J'^=3 (40)^ 
+6(40X5)+3(5f=:6D75. 

It is evident, from the preceding propositions, that 
three times the tens multiplied by the units, plus the 
square of the units, added to any trial divisor, will give 
the next complete divisor. 

It is also evident, that the difference between the 
complete divisor and the preceding trial divisor, plus 
the square of the units, added to the complete divisor, 
will give the next trial divisor. 

What is the trial divisor ? "What is the complete divisor ? What 
is the diiference between the trial and complete divisors ? What is 
three times the square of any number P 
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Obs. The principle of the rule may be expressed and demonstrat* 
ed by the following formula. Let a = the tens, h = the units. 

*(a + 6)3*=a3 + 3 a^b-^Sa b^ + l^ = aD.j cube. 

3 o* = the first trial divisor. 
3a* + 3a6-|-6* = the complete divisor. 

3 a 6 -j- 6* = difference between the trial and complete divisor. 
6« 



3a'-f-6a6 + 3 6^ = succeeding trial divisor. 

3(a + 6)2 = a«-f2a6-f-6«X 3 = 3 a« + 6 a 68 + 3 6« 

When there is more than one figure in the root, they may be ex- 
pressed by a -j- 6. The trial divisor will then be three times the 
square of a -|- i, which is 3 a -j- 6 a 6 + 3 6*. The same result may be 
obtained by adding to the preceding complete divisor 3 a* + 3 a 6 -j- 
6*, the difference between it and the preceding trial divisor, 3 a 6 -j- 
b* plus 6«. 

3a« + 3a6H-62 > 

'6ab + b^ > = 8a«-f-6a6 + 3ft8 

This rule may be illustrated as follows : 45 are 4 
tens and 5 units, which may be raised to the cube 
thus : — 

40+5 

40+5 

200+25 
1600+200 



1600+400+25 
40+5 



8000+2000+125 
64000+16000+1000 

64000+24000+3000+125=91125 

64000=:(40)3. 24000=3(402x5). 3000=3 (40 X 

62). ft5=(53). 

It is obvious that the cube of any number, of more 
than one figure, is the cube of the tens, plus three 
times the square of the tens, multiplied by the units^ 



i 
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plus three times the tens, multiplied by the square of 
the units, plus the cube of the units. 

1. What is the cube root of 91125 ? 

91125 ( 40+5=45 
(40)3= 64000 

3 (40)2=4800 ^ 

3(40x5)+-62= 625 ^7125 

5425x5=27125 

2. What is the cube root of 93082856768 ? 

93.082,856,768 ( 4532 
(4)8 = 64 

4«X3= 4800, tr. div. 29082, par. div. 

40x3X5+5«= 625, dif. 

com. div. 5425X6 =27126 

5«= 25 



607500, tr. div. 
450X3X3+3'= 4059, dif. 



1957866, par. div. 



com. div. 611659X3 =* 1834677 
3*= 9 



61562700, tr. div. 
4530 X 3x2+2^= 27184, dif. 



123179768, par. diy. 



com. div. 61589884X2 = 123179768 
EXAMPLES. 

3; What is the cube root of 2985.984? Jlj t/ 

4.., JKhati&jthe cube root of 75.686^967 ? 1,7 ^ 

^ What is the cube root of 644,972.544 ?^ii/ 

6. What is the cube root of J0243409 1 317 

7. What is the cube root of 1286224re07 ?^ 

8. What is the cube root of 163039787847? ' 

9. W^hat is the cube root of 50023150823736 ? 
10. What is the cube root of 64240300125 ? ♦ 

. 11. %hat is the cube root of 94996712]4l'8,949;25? - 

12. What is the cube root of 94,9970871722441 18016 ^ / -' 

13. What is the cube root of 163jQ4i^ 

14. What is the cube root of 3.46 r^'X 

15. What is the cube root of 3.375 > / ' 
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305. To extract the cube root of a common frac- 
tion, — 

* 

Rule. Find the cube root of the numerator and 
the denominator, if it can be done without a remain* 
der ; if not, reduce the fraction to a decimal,' and then 
find the nearest cube root. 

EXAMPLES. 

0/ 

16. What is the cube root of fj ? ; ^/ 
IJ^X. What is the cube root of fif ? /) 
^8. What is the cube root of ^^fwi 

19. What is the cube root of 9U? ^^^ 

20. What is the cube roo| of t?/ f-f 

21. What is the cube root of J? ^y/Q-f- 

306. To find two mean proportionals between two 
given numbers, — 

Rule. Divide, the greater number by the less, and 
extract the cube root of the quotient. The less num^ 
ber multiplied by this root will be the least mean pro^ 
portional. The larger number divided by this root 
will be the greatest mean proportio7iaL 

22. What are the two mean proportionals between 
6 and 162?. 

162 -^ 6 == 27. ^27 = 3. 3x6 =48, the least 
mean proportional; 162 •— 3 = 54, the greatest. 

EXAMPLES. 

23. What are the two mean proportionals between 

11 and 704? 

24. What are the two mean proportionals between 

12 and 2592? 

25. What are the two mean proportionals between 
8 and 1000 ? 

What is the rule for finding two mean proportionals between two 
^iven nianbers ? 
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26. What are the two mean proportionals between 
9 and 3087 ? 

27. What are the two mean proportionals between 
25 and 12800 ? 



ROOT OF HIGHER POWERS. 

» 

SECTION xxxn. 

307. The root of any power may be found by ex- 
tracting in succession the roots denoted by the several 
factors of the index of ar\y higher power. Thus, the 
fourth root of any number may be found by extract- 
ing the square root twice. 3'*=81. The square root 
of 81 is 9. The square root of 9 is 3. The sixth 
root may be found by extracting tlie square root, and 
then the cube root;, as, 6=2x3,- the eighth root, 
bv extracting the square root three times; as, 8=2x2 
X2. The ninth root, by extracting the cube root 
twice; as, 9=3x3. The twelfth, by extracting the 
square root twice, and then the cube ; as, 12=2x2x3. 

308; To extract the root of any power, — 

Rule. Separate the given number into periods of 
as many figures each as there are units in the index 
of the power, beginning with units. 

Find the first figure of the root, and subtract its 
power from the left hand period, and to the remain- 
der annex the first figure of the next period, for a 
dividend. 

Involve the root to the power next inferior to thP ^ 
denoted by the index, and multiply it by the index, for 
a divisor. 

Find ^how many times the: divisor is contained in 

What is the rale for finding the root of higher powers ? 
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the partial dividend^ and the result will be the second 
figure of the root. 

Involve the figures of the root already found to the 
power denoted by the index, and subtract it from the 
two left hand periods J and to the remainder annex the 
first figure of the next period^ for a dividend, and 
find the divisor as before. Proceed in this mannet 
till the whole root is found, 

1. What is the fifth root of I3i542,593,31^43? 

13542593318343 ( 423 
45 = 1024, 1st div. 

4^X5=1280 3302 

425 = 130691232 " 

'424=3111696, 2d. div. 47347011, 2d dividend. 
' 4235 zz= 13^42^9^1^43 

EXAMPLES. 

2. What is the fourth root of 32015587041 ? 

3. What is the seventh root of 2423162679867794- 
647? 

4 What is the eighth root of 10249978136798471- 
36681.? 



ARITHMETICAL PROGRESSION. 

SECTION xxxm. 

309. Arithmetical Progression is a series ^ of 
numbers which increase or decrease by a common dif* 
fcrence; as, 2, 4, 6, 8, 10, is an increasing series, in 
which the common difference is 2 ; 15, 12, 9, 6, 3, is 
^ decreasing series, in wh^^/i the common flifferencc 
w 3. , r 

310. The numbers which form the series are called 

\t - - . ■ ■» t 

What is arithmetical progression ? 
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whe terms of the progression. The first and last terms 
are called the extremes, the other terms are called the^ 
means. 

311. When any three of the jive follovnng terms 
are known ^ the remaining two vnay he found. 

312. To find the corhmon difference when the two 
extrames and the number of terms are known, -<— 

Rule. Divide the difference of the extremes by the 
number of termSy less one, and the quotient will be the 
common difference. 

This rule may be represented by the formula, thus : 

I^t a=first term, c?=common difference, Z=:last oi^ 

:iquired term, n=the number of terms, s=sum of all 

^e terms. 

I •»— ^ a 
d == ^ -, 

n •^— 1 

*It is evident that the number of differences will be 
one less than the number of terms, as there will be 
one term at each end of the series. It is also evident 
that the whole difference between the extremes wiU 
be the amount of the differences between each term. 

1. The extremes are 2 and 56, and the number of 
terms 19. Required the common difference. 

66 — 2 64 * ^ ,_ 
= — = 3 = common difference. 



19—1 18 



EXAMPLES. 



2. It the extremes be 3 and 95, and the number of 
terms 24, what is the common difference ? Jj 

3. If the extremes be 2 and 100, and the number 
of terms 30, what is the common difference ?":.! ^ J 1^ 

4. A man starts on a JQp^rney, and travels the first ^5 

What is the rule for finding the common difference, when the ex- 
tremes and number of terms are known ? 
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day 6 miles, and increases his journey every day the 
same number of mil^s ; on the twelfth day he travels 
49 miles. What was the daily increase ^ ^ / 

313- To find the sum of all the terms, when the 
two extremes and the number of terms are known, — 

Rule. Multiply half the sum of the extremes by 
the num>ber of terms, and the product will be the sum 
of all the terms. 

This rule may be represented by the following for- 
mula : — 

_ n a + n l ^ ^^ ^ _ n ja + I) 

1* 

• 2 2 

The reason of this rule will be obvious from the 
fallowing illustration : If the terms of any series are 
written under each other, reversing the order, it will 
be seen that the sum of all the terms is equal to the 
sum of the extremes multiplied by half of the number 
of terms. Thus, 

2 4 6 8 10 12 14 16 18 
18 16 14 12 10 8 6 4 2 

20 20 20 20 20 20 20 20 20 

The extremes are 2 and 18. The sum of the ex- 
tremes is 20. Half the sum multiplied by 9, the 
number of terms, gives 90, which evidently is the sum 
of the terms, as 180 is twice the sum of the terms. 

EXAMPLES. 

6. The first term of an arithmetical series is 5, the 
last term 56, and the number of terms 18. What is 
the sum of the series 1 L/2,^ 

6. The first term is 8, the last term is 50, the num- _ 
ber of te:ms 15. What is the sum of the series? I) ]ii> 

What is the rule for finding the sura of the terms, when the ex- 
trames and number of terms are known ? 

S 
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7. How many times does a clock strike in 24 
hours? lyt^ 

8. What is the sum of the series of numbers, 1, 2, 
3, 4, 5, &c., to 75? 2V6D 

9. If 100 stones are placed on the ground in a right 
line, at the distance of 1 yard from each other, and a 
basket 1 yard from the first stone, how far will a per- 
son have to walk, who, starting from thg basket, shall 
bring them, one by one, to the basket? 1 1 Vv 

314. To find the number of terms, when the ex- 
tremes and common diiFerence are known, — 

Rule. Divide the difference of the extremes hy the 
common difference^ and the quotient^ increased hy 1, 
will he the numher of terms. 

This rule may be represented ' by the formulas, 
thus : — 

I — a . t /^ 2 5 

n == 1- 1 rL^ n = 



d a -{- 1 

♦ ■ 

EXAMPLES. 

10. If the extremes are 4 and 145, and the common 
diflference 3, what is the number of the terms? ^^V 

11. A person going a journey travelled 6 miles the 
first day, and increased his journey every day by 3 
miles ; his last day's journey was 45 miles. How 
many days did he travel ? /<i/ 

316. To find any required term, when the first 
term and common difference are known, — 

Rule. Multiply the numher of term>s, less one, by 
the common difference, and add this pioduct to the 
first term, for the required term. 

What is the rule for finding the number of terms, when the ex- 
tremes and common difference are known ? What for finding any 
required term, when the first term and common difference are known \ 
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Obs. If the series be descending, the product of the common dif- 
ference and the number of the terms, less 1, must be subtracted from 
the first term. 

This rule may be represented by the formulas : — 

I = a -\- nd — d, I =i a -\- {n — l)d. / = a, 

'. n 

12. The first term of a series is 3, the common dif- 
ference 4, the number of terms 25. What is the last 
term ? 

(26— 1)X 4+3=99, the term required. 

EXAMPLES. 

> 

13. If the first term of a descending arithmetical 
series be 50, the common difference 2^, and the num- 
ber of terms 20, what is the last term ? ^ ^T 

14. If a debt can be discharged in 30 weeks by 
paying $2 the first week, $5 the second, $8 the third, 
&c., what will be the last payment ? V ^ 

15. What is the hundredth term of a series whose 
first term is 5, and the common difference 2^? Z ^'2--~ 



y^'- /L=^ J-^ljo^lji -2aa42i2-^? 



GEOMETRICAL PROGRESSION. 

SECTION XXXIV. ^ 

316. Geometrical Progression is a series of num- 
bers which increase or decrease bv a common ratio 
Thus, 2, 4, 8, 16, &c., is an increasing series, in which 
the ratio is 2; and 81, 27, 9, 3, I, i, i, <fcc.) is a de- 
creasing series, in which the ratio is 3. 

317. The numbers forming the series are called the 

What is geometrical progression? What is an increasir^ seneB^ 
What is a decreasing series ? What are the terms ? 
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terms of the progression. The first and last terms are 
called the extremes, the other terms the means, 

3 18. In ,every geometrical series there are fire 
things to he considered — the first term, the last term, 
the number of terms, the ratio, and the sum of all the 
terms. When any three of them are known, the other 
two may easily be found. 

Obs. 1. The product of the extremes of any series is equal to th« 
product of any two terms equally distant from them. 

Obs. 2. The squai'e of any term is equal to the product of any 
two terms equally distant from it. 

319. To find the last term, or any required term, 
when the first term, the ratio, and the number of 
terms are kiiown, — 

Rule. Multiply the first term by the ratio, raised 
to a power whose index is one less than the number 
of terms, :£,,. ^x ^ *" '^ s 

1. The first term of a geometrical series is 2, the 
ratio 3, the number of terms 15. What is the last 
term ? 

3'4=: 4782969. 32=9. 34=9x9=81. 38=81 
X 81 = 6561. 312 = 6561 x 81 = 531441. 3^^ 
= 531441 X 9 = 4782969. 4782969 X 2 = 
9565938, the last term. 

EXAMPLES. 

2. The first term of a geometrical series is 4, the 
ratio is 2, the number of terms 10. What is the last 
term ? ZC ^ V 

3. The first term is 50, the ratio i. What is the 
tenth term ? 

4. The first term is 3, the ratio i. What is the 
sixth term ? 



What are the extremes ? What are the means ? What is the ratio \ 
How many things are considered in a geometrical progression ? What 
are they ? How many must be known, to find the others ? What is 
the rule for finding the last term ? 
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6. The first tenn is 8, the ratio 3. What is the 
fifth term ? 

6. A bought a piece of cloth containing 16 yards. 
He agre^ to pay 4 cents for the first yard, 8 cents for 
the second, and doubling the price for each succeeding 
yard. What did he give for the last yard ? /J / A/2l 

7., If a farmer plant a grain of wheat which yields 
the first year 20 grains, and if each grain be planted, 
and yield in the same proportion for ten successive 
years, how many grains would he have at the end of 
the tenth year ? JO 2 If O^Cnncvt/v 

320. To find the sum of the series, when the first 
term, the last term, and the ratio are known, — 

Rule. Multiply the greater term by the ratiOy and 
from the product subtract the less extreme. Then 
divide the remainder by the ratio less one, and the 
quotient will be the sum, of the series, ^^^x-^'i!^L. 

8. The first term of a geometrical 'sferies is 2, the 
ratio 3, the last term 9666938. What is the sum of 
the series ? 

( 9666938 x3)— 2-^(3— 1 )= 14348906. 

Obs. 1. If the series be decreasing^ the last term multiplied by 
the ratio must be subtracted from the iirst term, and the remainder 
divided by 1 minus the ratio. 

Oiw?. 2. The sum of an infinite series may be found by dividing 
the first term by li minus the ratio ; the ratio in an infinite series 
always 1)eing considered a fraction. 



1— '' 
EXAMPLES. 



9. The greatest term of a geometrical seiies is 
26244, the number of terms 9, and the ratio 3. What 
is the sum of the series ? 

Wliat is the rule for finding the sum of the series ? 

s* 



222 GEOMETRICAL PROGRESSION. 



} 



10. What is the fifth term of the series, 1, J, |, & 

11. A gentleman bopght a horse on the coudit a 

that he should pay 1 cent for the first nail in his she s, Tl^^'' 
. 2 cents for the second, 4 cents for the th#d, ana in 
geometrical progression for each successive nail. 1 iie 
horse had four shoes, and 8 nails in each shoe. W^riat 
did the gentleman pay for the horse? 

12. What is the sum of the infinite series, i, {, j^, 

13. A lady, about to be married, agreed to receivu as 
her portion $5 on her wedding day, and to have inat 
sum doubled on each succeeding anniversary of her 
marriage for ten years. What was the lady's portion ? 

321. Compound interest may be computed by geo- 
metrical progression, the principal being the first term, 
the ratio the amount of $1 for 1 year, and the number 
y of years, plus 1, the number of terms. 

Ob8. When payments are to be made half yearly, quarterly, &c., 
the number of terms will be one more than the number of payments. 

14. What is the amount of $100 for 4 years, at 6 
per cent, compound interest ? 

100=first term ; 1.06=ratio ; 4+li=5=num- 
ber of terms; 1.06^ Xl00=:126.2476=last term,- or a- 
mount. 

Obs. The amount of $1 may also be found by the table, (Ajlt. 184."^ 

c/__ ,^ V' /..; 

EXAMPLES. 

15. What will $50 amount to in 6 years, at 5 per 
cent, compound interest ? 

16. What will be the amount of $1000 ip 10 years, 
at 6 per cent, compound interest ? 

17. In what time will $500 be doubled, at 6 per 
cent, compound interest ? 

18. What will be the amount of $300 in 8 years, 
at 5^ per cent, compound interest ? 

19. What will be the amount of $400 in 4 years, 
^ at 6 per cent, compound interest, to be paid quarterly i 
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ANNUITIES. 

Ctn-'l^ f SECTION XXXV. 

322. An Annuity is a periodical income, payable 
at equal interval, «uch as yearly, half yearly, quar- 
terly, moHtljLy,"&c. \ '^ 

3^3. When annuities are to continue for a definite 
number of years, they are called annvities certain; 
but when'^^fhey anf >to be paid only «o lon^ as one or 
more individuals shall live, they^are called contins^ent 
or life annuities, "W^en an annuity is to continue 
forever, it is called a pei^petuiiy. ' 

324. Wl>en an annuity has commenced, or\ com- 
mences immediately, it is said to be in possessions; but 
when it does not commence till some time has ela|^ed^ 
it is called an annuity in reversion.^ 

326. When annuities are not paid wh-en due, they 
are said to be in arrears. ' * 

326. To find the" amount of an annuity at simple 

interest,— ^: .I^^tC'^-// 

Rule. Find first the last term by Art. 315, and 
then the sum of the semes by Art. 313. ^.^ <i ^^ 

1.' What 'will afl^innuity of $300 amount *to in 5'~/ 
years, at 6. per cent, simple interest ? 

300+18x4=372, the last term. -^^— x 

2 

5=1:1680, the sum. 

EXAMPLES. 

2. What will an annuity of $400 amount to in 8 
years, at 5 per cent, simple interest ? 

3. What will an annuity of $600 amount to in 10 
years, at 6 per cent, simple interest ? 

"What ia an annuity ? What are annuities certain ? What are con- 
tingent annuities ? What is a perpetual annuity ? AShat is an annu- 
ity in possession ? What, in reversion ? What, in Turrears ? What 
JB the rule for finding the amount of an annuity at simple intereat 
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TABLE L 
Showing the amount of an annuity of 1 dollar from 1 year to 30. 



\ 



Years. 

1 


4 per cent. 

1.000000 


5 per cent.. 

1.000000 


5^ per cent. 

1.000000 


6 per cent. 


1.000000 


2 


2.040000 


2.050000 


.2.055000 


2.060000 


3 


3.121600 


3.152500 


3. 168025 


3.183600 


4 


4.246464 


4.310125 


4.342266 


4.374616 


6 


5.416322 


5.525631 


5.581091 


5.637093 


6 


6.632975 


6.801913 


6.888051 


6.975319 


7 


7.898294 


8.142008 


8.266894 


8.393838 


8 


9.214226 


9.549109 


9.721573 


9.897468 


9 


10.582795 


11.026564 


1 1.256259 


11.491316 


10 


12.006107 


12.577893 


12.875364 


13.180795 


11 


,13.486351 


14.206787 


14.583498 


14.971643 


12 


15.025805 


15.917127 


16.385590 


16.869941 


13 


16.626838 


17.712983 


18.286798 


18.882138 


14 


18.291911 


19.598632 


20.292572 


21.015066 


16 


20.023588 


21.578564 


22.408663 


23.275971 


16 


21.824531 


23.657492 


24.641139 


25.672528 


17 


23.697512 


25.840366 


26.996402 


28.212880 


18 


25.645413 


28.132385 


29.481205 


30.905653/ 


19 


27.671229 


30.539004 


32.102671 


33.759992 


20 


29.778078 


33.065954 


34.868318 


36.785592 


21 


31.969202 


35.719252 


37.786075 


39.992727 


22 


34.247970 


38.505214 


40.864309 


43.392290 


23 


36.617888 


41.430475 


44.111846 


46.995828 


24 


39.082604 


44.501999 


47.537998 


50.815577 


25 


41.645908 


47.727099 


51.152588 


54.864512 


26 


44.311745 


51.113454 


'54.965979 


59.1.56383 


27 


47.084214 


54.669126 


58.989109 


63.705766 


28 


49.967583 


58.402583 


63.233510 


68.528112 


29 


52.966286 


62.322712 


67.711353 


73.639798 


30 


56.084938 

• 


66.438847 


72.435478 


79.058186 
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TABLE IL 



Vhomng the present worth of an annuity of I dollar from 1 year to 30. 



Years. 

1 


4 per cent. 


5 per cent. 


5.) per cent. 


0.96154 


0.95238 


0.94786 


2 


1.88609 


1.85941 


1.84631 


3 


2.77509 


2.72325 


2.69793 


4 


3.62990 


3.54i95 


3.50514 


6 


4.45182 


4.32948 


4.27028 


6 


5.24214 


6.07569 


4.99553 


7 


6.00205 


5.78637 


6.68297 


8 


6.73274 


6.46321 


6.33457 


9 


7.43533 


7.10782 


6.95220 


10 


8.11090 


7.72173 


7.53762 


11 


8.76048 


^0641 


8.09254 


12 


9.38507 


8.86325 


8.61852 


13 


9.68565 


9.39357 


9.11708 


14 


10.56312 


9.89864 


9.58965 


15 


11.11839 


10.379(i6 


. 10.03759 


16 


11.65230 


10.83777 


10.46216 


17 


12.16567 


11.27407 


10.86461 


18 


12.65930 


11.68959 


11.24607 


19 


13.13394 


12.08532 


11.60765 


20 


13.59033 


12.46221 


11.95034 


21 


14.02916 


12.82115 


12.27524 


22 


14.45112 


13.16300 


12.58317 


23 


14.85684 


13.48857 


12.87504 


24 


15.24696 


13.79864 


13.15170 


26 


15.62208 


14.09394 


13.41391 


26 


15.98277 


14.37518 


13.66250 


27 


16.32959 


14.64303 


13.89810 


•28 


16.66306 


14.89813 


14.12142 


29 


16.98371 


15.14107 


14.33310 


30 


17.29203 


15.37246 


14.53375 



6 per cent. 



0.94339 
1.83339 
2.67301 
3.46611 
4.21236 

4.91732 
5.58238 
6.20979 
6.80169 
7.36009 

7.88687 
8.38384 
8.85268 
9.29498 
9.71225 

10.10589 
10 47726 
10.82760 
11.16812 
11.46992 

11.76408 
12.04158 
12.30338 
12.55036 
12.78336 

13.00317 
13.21053 
13.40616 
13.59072 
13.76483 
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27. To find the amount of an annuity at com- 
pound interest, in arrears, — 

Rule. Subtract 1 from the amount of $1 at comn 
pound interest for the given tim^e, and divide the dij^ 
ference by the interest of $1 for a year^ and multiply 
the quotient by the given annuity. 

Obs. When the payments are ^kalf- yearly , quarterly t monthly, &c. 
the amount Qt' $1 for the time between the, payments will be the 
ratio, and the number of payments the number of terms. 

4. What is the amount of an annuity of $200, which 
has not been paid for 4 years, at 6 per cent, compound 
interest ? ^ tf - vi ^^ ^' L anini l/z^ 

1.064 —OT = .^fe^6. (.262476 c;^^ '.06) X 200 
== 874.9200. 

Obs. The amount of an annuity may be found by multiplying the 
amount of $1, as found in the table, by the given annuity. 

EXAMPLES. 

5. What is the amount of a salary of $500 for 10 
years, at 6 per cent, compound interest ? 

6. What is the amount of a salary of $1500 for 12 
years, at 6 per cent, compound interest ? 

7. If the annual rent of a farm, which is $300, be 
not paid for 5 years, what will the rent amount to, at 
6 per cent, compound interest ? 

328. To find the present worth ot an annuity, — 

Rule. Subtract the present worth o/ $1 for the 
given time from 1. and divide the difference by the 
interest o/" $1 for one year^ and multiply the quotient 
by the given annuity ; or multiply the present worth 
of an annuity of ^\ at the given rate and time by 
the given afinuity. 

Obs. The present worth of an annuity may be found by multiply- 
ing the given annuity by the present worth, as found in the tablo. 

What is the rule for finding the amount of an annuity in arrears 
What is the rule for finding the present worth of an annuity ? 
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8. What is the present worth of an annuity of f 100, 

continue 10 years, at 6 per cent. ? 

9. What sum must be invested to yield an annual 
income of $500, at 6 per cent., for 12 years? 

10. What sum must be invested to yield an annual 
income of $2500, at 5 per cent., for 30 years? 

329. To find the present worth of an annuity that 
is perpetual, or is to continue forever, — 

Rule. Divide the annuity by the interest of'$ 1 for 

1 year, 

EXAMPLES. 

IL What sum must be invested at 6 per cent., to 
• yield an annual income of $500 ? V3 J. i J +- 

12. What sum must be invested at 5 per cent., to 
yield an annual income of $1200? 

13. A farm rents for $450 a year. For what sum 
should it be sold, when money is worth 5 per cent. ? 

14. A store rents for $1200 a year. For what sum 
should it be sold, when money is worth 6 per cent. ? 

330. To find the present worth of an annuity iu 
reversion, — 

Rule. Find the present worth of the annuity for 
the time before it commences, and also the present 
worth of the annuity from the present time till it ter- 
minates. The difference between these two present 
worths mil be the present worth required. 

EXAMPLES. 

15. What is the present worth of an annuity of 
$400 in reversion, at 5 per cent., commencing in 10 
years, and continuing 20 years afterwards ? 

What is the rule for finding the present worth of a perpetual annu- 
ity ? What is the rule for finding the present worth of an anniat^ 
in reysrsion } 
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16. What is the present worth of an annuity of 
$500 at 6^ per cent., to commence in 10 years, and to 
continue 15 years afterwards ? 

331. To find an annuity, the present worth being 
given, — 

Rule. Divide the present worth by the worth of 
an annuity of ^\ for the time and rate. 

EXAMPLES. 

17. What annuity, at 5 per cent, will pay a debt 
of $10,000 in 4 years? 

18. What annuity, at 6 per cent., will pay a debt 
of $15,000 in 12 years? 

332. To find an annuity, the 'amount being 
given,— 

Rule. Divide the. amount by the amount of an 
annuity o/" $ 1 for the given time, 

EXAMPLES. 

19. What sum must be invested annually to amount 
to $5000 in 10 years, at 6 per cent. ? 

20. What sum must be invested annually to amount 
to $10,000 in 12 years, at 5 per cent. ? 

21. What annual sum must be invested as a sinking 
fund to pay a debt of $20,000 in 10 years, at 6 per 
cent. ? 

22. What annual investment will amount to $8000 
in 6 years, at 5 J per cent. ? 

23. What sum must be invested annually to amount 
to $80,000 in 12 years, at 7 per cent. ? ;/ // ^7, 27/ 

What is the rule for finding an annuity, when the present worth is 
known } ^hat is the rule for finding an annuity, when the amount 
3 known ? 
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EXCHANGE OF CURRENCIES. 

SECTION XXXVI. 

333. Exchange of Currencies is changing the 
denomination of one ciirrenoy to that of another of 
equivalent value. ' ' 

334. Accounts were kept in pounds, shillings, 
pence, &c., previous to the adoption of federal^mdney 
in 1786. It is customary with many merchants at the 
present time to estimate the value of their goods in 
the old currency of the state. 

335. DiiFerent values are assigned to the pound, 
&c., in the different states, as in the following 
table : — 

$l=:6s., or £^Ty, in New England, Tennessee, Ken- 
tucky, Virginia, Mississippi, Missouri, Illinois, and In- 
diana. 

$1=7 s. 6d., or £%, in New Jersey, Pennsylvania, 
Delaware, and Maryland. 

f IziiSs., or £f, in New York, Ohio, Michigan, and 
North Carolina. 

f l:=4s. 8id., or £^, in South Carolina and Georgia 

f l:=5s., or £i, in Canada and Nova Scotia. 

Louisiana, Florida, Arkansas, and Alabama have no 
currency but federal money. 

336. The old par value of a pound sterling was 
$4,444; but, by a recent act of Congress, the present 
par value is $4,844, which is 9 per cent, above the old 
par value. This is now the government value, and is 
adopted by all the custom-houses. The coin repre- 
senting a pound is a sovereign. 

Obs. The real value of a poimd or sovereign of full weight i%^ 
Boiin^times estimated at Jj4.86i.^^ 

; ^P""" 

Wftat is exchange of currencies? How were accounts formerly 
kept i What is the value of a dollar in the currency of each of the 
itates } What is the currency of Louisiana, &c. ^ 

T 
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337. To reduce federal money to any state cur- 
rency, — 

Rule. Multiply the given sum hy the value of $^1 
in the required currency^ expressed in the fraction of 
a pound. The product will be pounds. Decimals 
must he reduced to shillings, pence^ and farthings, 

1. Reduce $240 to New England currency. 

240Xt^=£72. 

EXAMPLES. 

2. Reduce $560 to New York currency. .<^ L 

3. Reduce $780 to Pennsylvania currency. ^2 ir 

4. Reduce $840.60 to Georgia currency./^/ w .• 

5. Reduce $1200 to Canada currency, y/it"* '> 

6. Reduce $1600 to Maryland currency. ,/ i C 

338. To reduce any state currency to federal 
money, — 

Rule. First reduce the shillings, pence, and far- 
things to the decimal of a pound. Then divide the 
pounds and decimals arinexed by tkk value of a dollar 
in the given cun^ency expressed in the fraction of a 
pound. The quotient will be dollars, cents, and mills, 

7. Reduce £72 New England currency to federal 
money. 

72xy^=$240. 

EXAMPLES. 

8. Reduce £240, 10 s. New York currency to fed- 
eral money. 

9. Reduce £300, 12 s. 6.d. Pennsylvania currency 
to federal money. 

m- 

What is the rule for reducing federal money to any state currency! 
What 18 the rule for reducing any state currency to federal money } 



^ 
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10. Reduce £460, 9s. 10 d. Georgia currency to 
federal money. 

11. Reduce £645, 16 s. Canada currency to federal 
money. 

12. Reduce £1200, 15 s. New England currency to 
federal money.. 

339. To reduce federal money to English or ster- 
ling money, — 

Rule. Divide the given sum by the value of £1, 
($4,844,) and point off the quotient as in the division 
of decimals, (Art. 120.) The figures on the left -of 
the decimal point will be pounds, those on the right 
will be decimals, which must be reduced to shillings, 
pence, Sfc, as in Art. 150. 

13. Reduce $400 to pounds, shillings, &c. 
400~4.844=82.576=£82, 11 s. 6d. 096 qr. 

EXAMPLES. 

14. Reduce $640 to pounds, shillings, &c. 

15. Reduce $848 to pounds, shillings, &c. 

16. Reduce $100 to pounds, shillings, &c. 

17. Reduce $500 to pounds, shillings, &c. 

. 18. Reduce $1000* to pounds, shillings, &c. 
19. Reduce $1500 to pounds, shillings, &c. 

340. To reduce English or steding money to fed- 
eral money, — 

Rule. Reduce the shilliyigs, pence, and farthings 
to the decimal of a pound. Then multiply the legal 
value of a pound, ($4,844,) by the given number of 
pounds, and point off the product, as in the multipli- 
cation of decimals. 

What is the rule for reducing federal money to sterling money ? 
What is the rule for reducing sterling money to federal money. 
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20. Reduce £100, 10 s. sterling to federal money. 

100.5 X 4.84|=$486.866. 

EXAMPLES. 

21. Reduce £240, 12 s. 6d. sterling to federal 
money. 

22. Reduce £500, 9 s. 9d. sterling to federal 
money. 

23. Reduce £640, 10 s. 8d. sterling to federal 
money. 

24. Reduce £784, 6 s. 4d. sterling to federal 
money. 

25. Reduce £2000, 10 s. 9d. sterling to federal 
money. 



EXCHANGE. 

SECTION XXXVII. 

341. Exchange is the process- of receiving or pay- 
ing money, in one place, for its equivalent in another, 
by order, draft, or bill of exchange, 

342. A hill of exchange i3 a wi*itten order drawn 
on a person in a distant place, requesting him to pay a 
certain sum of riioney, at a specified time, to another 
person, or his order. It is a mercantile contract in 
which three persons are prinjarily engaged, viz., the 
person who draws the bill, who is called the drawer ; 
the person on whom it is drawn, who is called the 
drawee ; the person to whom the money is to be paid, 
who is called the payee. When the person on whom 
a bill is drawn has accepted it, or engaged to pay ll, 

he is called the acceptor. 

^ — ^ _ 

What is exchange? What is a bill of exchange? How many 
persons are usually engaged in a bill of exchange ? . What is the per- 
son called who draws the bill? What, the person on whom it is 
drawn ? What, the person to whom the bill must be paid ? What, 
the person who accepts the bill r 



/ 
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343. The payee, or the person to whom the bill is 
to be paid, may, after having endorsed the bill, sell it 
to another, to be paid to him, or his order, and this 
person may, having endorsed it, sell it to a third, &c. 

Obs. Endorsements are often made in blank, thus leaving a bill 
negotiable without further endorsement £ron^ parties through whose 
hands it passes. 

344. The process of exchange is as follows : A, 
in Boston, owes B, in London, and C, in London, owes 
D, in Boston. A, instead of remitting the money to 
B, pays the money to D for a bill of exchange, or 
order, on C, requesting him to pay the sum named to 

A, or his order. A endorses the order, and sends it lo 

B, Thus, by one process, A pays B, in London, and 

C, in London, pays D, in Boston, without the loss and 
risk of transporting the money. 

345* Bills of exchange are either ^omg-w or domes* 
tic — foreign, wlien drawn by a person in one country 
upon one residing in another ; domestic, when both the 
drawer and drawee r^side'in the same country. 

346. Foreign billa are usually drawn in sets of 
three each, which are sent by different conveyances, 
•each one containing the condition that it shall be paid 
only while the others are unpaid. 

Obs. By an act of Congress, passed in 1846, the foreign coins and 
money of account are to be estimated as follows : — 

The specie dollar of Norway at . . '.' $1.06 

The specie dollar of Denmark at 1.05 

The thaler of Prussia and of the northern states of Germany at .69 

The florin of the southern states of Germany at 40 

The florin of the Austrian Empire and of the city of Augsburg 

at .49 

The ducat of Naples at 80 

Tlie ounce of Sicily at • . . 2.40 

The lira of the Lombardo-Yenetian kingdom, and the lira of 

Tuscany, at 16 

The franc of France and Belgium, and the lira of Sardinia, at . .18 
Die pound of the British provinces, Nova Scotia, New Bruns- 
wick, Newfoundland, and Canada, at 4.00 

■ ■ ■ ■ ■ ■ . » '■ ■■ ■ ' ' 

State the process of exchange. 

T* 
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A table] 








Shoving the 


vaiue of 


tterUng money, in 


federal 


currency. 


from 1 






pound to a penny. 






£1, or 20 s., 


= 


$4,844 




4 s. 


= 


$0,968 


19 


= 


4.60 




3 


s= 


.725 


18 


:= 


4.359 




2 


= 


.484 


17 


=- 


4.17 


1 s., or 


12 d., 


^ 


.242 


16 


=s 


3.875 




U 


3S 


.222 


15 


■=s 


3.630 




10 


=S 


.202 


14 


= 


3.390 




9 


^ 


.182 


13 


= 


3.148 




8 


:= 


.161 


12 


^ 


2.906 




7 


^ 


.141 


11 


ss 


2.664 




6 


= 


.121 


10 


=s 


2.422 




5 


:= 


.101 


9 


= 


2.178 




•4 


^ 


•081 


8 


^ 


1.937 




3 


a: 


.061 


7 


:= 


1.695 


# 


2 


= 


.04 


6 


s 


1.452 




1 


ss 


.02 


6 


SIS 


1.21 











Th€ goyemment value of a pound has beexk assumed as the basis 
of the precedmg table, and very small fractions have not been con- 
sidered. 

A TABLE OF EXCHANGE, 

Showing the value of £1 eterling from 1 to 10^ per cent, above the 

old par value, $4,444. 



Old par value, 


$4,444 


7 per 


cent. 


above, 


$4,756 


1 per 


cent above 


4.489 


8 " 


<i 


<i 




4.80 


U " 


(« 


(t 


4.50 


8i « 


« 


« 




4.822 


2 »« 


f( 


« 


4.533 


81 " 


'»< 


«' 




4.833 


3 " 


If 


<i 


4.578 


9 " 


« 


new 


par 


value 4.844 


3i " 


t< 


(< 


4.60 


9i " 


<f 


« 




4.856 


4 « 


« 


<( 


4.622 


9i " 


« 


c« 




4.867 


6 " 


«( 


«( 


4.667 


9| " 


4( 


« 




4.878 


5i " 


ft 


« 

• 


4.68 


10 " 


« 


<l 




4.89 


5| " 


'« 


« 


4.70 


101 " 


<i 


<( 




4.90 


6 " 


«< 


« 


4.711 


loj " 


ff 


« 




4.91 



347. Exchange on England is usually reckoned on 
the old par value of the pound, $4,444. 

348. To find the value of a pound sterling at any 
per cent, above par, — 

Rule. Multiply the ntimher of pounds by the value 

What is the riile for finding the value of a pound at any per cent 
aboFe par ? 
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af 1 pound at the given per cent., as shown in the 
preceding table. 

Obs. Shillings, pence, and £artbings must be reduced to decimals. 

1. What is the value of £50 sterling at 10 per cent, 
above par ? 

50x4. 89 =$244. 50. 

EXABtPLES. 

2. What is the vahie of £240, 10 s. aT9i per cent, 
above par? 

3. What is the value of £500 at 8^ per cent, above 
par ? 

349. To change federal money to sterling money 
at any proposed per cent, above par, — 

Rule. Divide the given sum by the value of 1 
found sterling at the proposed, per cent, above par, and 
point off as in\the division of decimals. The figures 
on the left of the point will be pounds. The decimals 
must be reduced to shillings, pence,^ Sfc. 

4. What is the value of $490 in sterling money, at 
lOi per cent, above par ? 

490-T-4.90=£100. 

EXAMPLES. 

6. What is the value of $465 in sterling money, at 

8 per cent, above par ? 

6. What is the value of $750 in sterling money, at 
5 J per cent, above par? 

7. What is the value of $1000 in sterling money, at 

9 per cent, above par ? 

8. What is the value of $1400 in sterling money, 

at 9i per cent, above par ? 

- ■ ' ' ■ ■ ■ » 

What is the rule for changing federal money to sterling money at 
my proposed per cent, abo^ e par ? 
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Form of a Foreign Bill of Exchange. 

Exchange for 6590 francs. 

Boston, September 20, 1850. 

Three months after sight, pay this my first of ex- 
change (the second and third of the same date and 
tenor unpaid) to the order of Messrs. Brown and Co., 
the' sum of six thousand five hundred and ninety 
francs, for %lue received, and place the . same to my 
account, as advised. 

Grenville Smith. 

To Messrs. Stevens & Williams, 
Bankers, Paris. 

Form of a Domestic Bill of Exchange, 

$5000. New York, September 20, 1850, 

Seven days after sight, pay to Darius Alden, or 
order, the sum of five thousand dollars, for value re- 
ceived, with or without further advice. 

Herman Battles. 

To Messrs. Gates & Sons, 
Merchants, New Orleans. 

EXAMPLES. 

9. What will a bill cost on England for £500, at 8 
per cent, advance on the old par value ? 

10. What will a bill cost on England for £1000, 
10 s., at 9 per cent, advance on the old par value ? 

11. What will a bill cost on France for 1600 francs, 
at 3 per cent, advance, estimating a franc at 18 cents ? 

12. What will a bill cost on New Orleans for f 7560, 
at 1 J per cent, advance ? 

13. What will a bill cost on Hamburg for 5000 
marcs banco, at 2 p6r cent, above par, estimating a 
marc at 32 cents ? 
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•ARBITRATION OF EXCHANGE. 

SECTION xxxvin. 

350. Arbitration of Exchange is the process of 
finding the rate of exchange between two countries, 
through the medium of several countries. 

8&J. The object of the arbitration of exchange is 
to ascertain whether it would be more gidvantageous 
to the merchant to remit directly to the place where 
the money is due, or indirectly, through other coun- 
tries. 

352. Rule. Write the first term on the left, and 
its equal on the right, and continue to write all the 
terms in pairs, in the same m,anner. The odd term, 
or term of demand, must be written Ainder the term>s 
on the left, if the answer is to he of the sam,e kind as 
the first term ; but if ?iot, it m,ust he written under thft 
term,s on the right. 

If the odd term, he on the right, divide the product 
of all the terins on the right hy the product of the 
ter^ns on the left ; hut if the odd term he on the left, 
divide the product of the term,s on the left by the prodn 
uct of the terms on the right, 

Ob8. 1. The second term on the left must be of the same kind as 
the first on the right, and the third term on the left of the same kind 
as the second on the right, &c., a,^ the last term of the same kind as 
the first. '^• 

Obs. 2. The questions in arbitration of exchange may also be 
solved by analysis. 

• 

1. If the exchange of London on Hamburg be 1 
pound sterling equal to 13 marcs and 14 schillings, 
and that of Hamburg on Paris be 100 marcs equal to 
186 francs and 4 cents, how many francs in Pans, 

What is arbitration of exchange? What is the object of arbitra- 
tion of exchange ^ Wi^at is the rule } 
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through Hamburg, is a pound sterling, in London, 
worth? (See note in the key.) 

Marc8. Schillings. 

£1= 13 14 
marcs 100=z 186.04 francs. 14 schill;ngs= j marc, 

186.04X13J 2581.305 ^^ . _, 
= = 25 francs, 81 cents. 

100 100 

m 

' ' ' EXAMPLES. 

f • 2. If the exchange of London on Paris be 25 francs, 

87 cents, worth 1 pound sterling, and that of Paris on 
Hamburg be 186 francs, 45 cents, worth 100 marcs, 
what is the rate of exchange of Lor* Ion on Hamburg, 
through Paris, or what is 1 pound sterling worth in 
Hamburg ? / 3 -^ ^ / 

3. If A buys a bill in' London, drawn on Paris, at 
the rate of 25.87 francs per pound sterling, and if this 
bill be sold in Amsterdam at 120 francs for 56f florins, 
and the proceeds be invested in a bill on Hamburg, at 
the rate of 36i florins for 40 marcs, what is the rate 
of exchange between London and Hamburg, or what 

is 1 pound sterling of London worth in Hamburg ^l-Zytj^j 

4. If the exchange of London on Hamburg be 13J 
marcs per pound sterling, that of Hamburg on Amster- 
dam 40 marcs for 36J florins, and that of Amsterdam 
on Paris 56f florins for 120 francs, what is the rate of 
exchange between London and Paris, or how many 
francs are equal to 1 pound sterling? 2. ^» V7 

5. If a bill be bought in London, drawn on Ham- 
- burg, at the rate of 13^ marcs per pound sterling, and 

if this bill be sold in Paris at 189^ francs for 100 
marcs, and the proceeds be invested in a bill on Am- 
sterdam, at the rate of 209 francs for 100 florins, what 
is the rate of exchange between London and Amster- 
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dam, or what is a pound sterling of London worth in 
Amsterdam ? 

6. iJf the exchange of London on Paris is 28 francs 
per pound sterling, and that of the United States on 
Paris 18 cents per franc, what is the rate of exchange 
of the United States on London, through Paris? '^'^ qj. 



PERMUTATION. 
SECTION xxxrx. 

353. Pebmutation is the process of finding how 
many changes can be made in the order of any given 
number of things. 

354. Rule. Multiply together in succession all 
the terms of the natural series of numbers^ from 1 to 
the given number, and the last product will be the re- 
quired number, 

EXAMPLES. 

1. How many changes can be made in the positions 
of 6 persons around a table } /^l x JV^xS"^ta - 7-^ ^ 

2. In how many different positions caR tne nine 
digits be placed ? /2.X2 X^xsicAX^xifX? - J i 2 ir V 

3. How many changes can be made in the order of 

the 10 letters of the alphabet — A, B, C, D, E, <fcc. p/X^xJVvxiA 

4. How many changes can be made in seating a 
class oi 16 scholars ? y;(2xJ)tv*rs>A x>y% </a7c»v'- * /7X/JX /^ 

5. A party of eight persons met at a public house, 
and agreed to dine together so long as thej^ could sit 
in different positions at dinner." How long did they 
remain, and how much did they pay for their dinners, 

at 60 cents for each dinner ? />^\t 3 X l^% i'Xt,^ » / , -. ^ X i 6 

^ it m* 

What is permutation ? What is the rule ? 



r » r* • 
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MENSURATION OF SURFACES. 

SECTION XL. 

355* The area or surface of a figure is the number 
oi* square rQds, feet, inches, &c., 
it contains. 

356. A square is a figure of 
four equal sides, which arc per- 
pendicular to each other. 

• 

357* A rectangle is a figure 
of four sides, which are perpen- 
dicular to each other, but the 
opposite sides of which only are 
equal. 




358. To find the area of a square or rectangle, 
Rule. Multiply the length by the breadth. 



.^ EXAMPLES. 

1. What is the area of a rectangular field, 40 rods in 
lensth and 30 rods in breadth ? An ». 

2. What 46 the area of a field 50 rdds square ? 

3. What is the area of a rectangular field, 60.5 rods 
long and 20.5 rods broad? " ] r, .. /2^^J].X jf 

4. What is the area of a field 27;5 chains square f \ ^ 

5. How many square feet in a board 16 feet long i 
and 1 foot and 4 inches wide ? 

359. In measuring land, surveyors use chain meas- 
ure, of which a unit is a chain of 4 rods. A chain is 
divided into 100 links, and each link is 7.92 inches. 

What is the firea or surface of a figure J What is a square ? What 
Is a rectangle ? What is the rule for finding the area of a square or 
rectangle? What measure is used by surveyors in measuring land? 
How many rods is a chain ? How many links ? What is the length 
of a link ? 
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360. Any figure of four 
sides, whose opposite sides 
are equal, is a parallelo- 
gram. 




361. To find the area of any parallelogram, — 

Rule. Multiply the length by the shortest distance 
between the two sides, 

.Obs. The shortest distance between the two sides is a perpendicu- 
lar line drawn between them. 

6. What is the area of a piarallelogram, whose longest 
side is 54 feet, and the shortest distance between the 
other two ^4 feet ? 



362. A triangle is a figure 
having three sides and three 
angles. 



363. To find the area of a triangle, — 

Rule. Multiply half the base by the perpendicular, 
or half the perpendicular by the base, 

7. What is the area of a triangle, whose base is 40 
feet and whose perpendicular is 60 feet ?-^. 

(40-=-2)x60:=1200ft.,or (60-=-2)X40=l200 ft. 

EXAMPLES. 

8. What is the area of a triangle, whose base is 75 
rods and whose perpendicular is 96 rods ? 

9. What is the area of a triangle, whose base is 60 
yards and whose perpendicular is 80 yards ? 

What is the rule for finding the area of a parallelogram ? What is 
the rule for finding the area of a triangle f 

u 16 
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364. To find the area of a triangle, when the 
length of its three sides is known, — 

Rule. From half the sum of the three sides suIh 
tract each side separately. Then multiply the half 
sum by each side in succession. The square root of 
the continued product will be the area, 

10. What is the area of a triangle, 'whose sides are 
respectively 30, 24, and 18 feet ? 

(30+24+18)-^2=36 

36 — 30= 6 

36 — 24=12 

36—18=18 

V(18X12X6X36)=V46666=216. 

EXAMPLES. 

H. What is the atea of a triangle, whose sides are 
respectively 26, 34, and 16 feet ? 

12. What is the area of a triangle, whose sides are 
40, 60, and 24 feet ? 

13: How many rods in a triangular piece of land, 
whose sides are 60, 44, and 18 rods ? 



365. A trapezoid is a fig- 
ure bounded by four sides, 
only two of whose sides are 
parallel. 



366. To find the area of a trapezoid, — 

Rule. Multiply half of the sum of the parallel 
sides by the shortest distance between them^ or by a 
perpendicular line between them, ,; v-v^|V .\ 

What is the rule for finding the area of a triangle, when the length 
ftf 'ts sides is known ? What is a trapezoid ? What is the rule for 
linding the area of a trapezoid ? 
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* 

Obs. a trapezoid and any parallelogram may be divided into two 
angles by drawing a line from one comer to its opposite. 

EXAMPLES. 

14. What is the area of a trapezoid, whose parallel 
sides are 49 and 60 feet, and the perpendicular, or 
shortest distance between them, 16 feet ? 

15. What is the area of a trapezoid, whose parallel 
sides are 96 and 36 feet, and the perpendicular 6 feet ? 

16. What is the area of a board 24 feet long, meas- 
uring 12» inches wide at one end and 16 inches at the 
other ? 



367. A circle is a figure bounded 
by a curve, every part of which is 
equally distant from a point called 
the centre. \ 



368. The curve line bounding a circle is called 
the circumference, A straight line passing through 
the centre, and terminated by the circumference, is 
called the diameter, A straight line drawn from the 
centre, and terminated by the circumference, is. called 
the radius. 

369. The circumference of a circle is 3,14J6 times 
the diameter. • ^^. 

370. To find the area of a circle, — 

Rule. Qilultiply fmlf the diameter by half the 
circumference. ) ^i'^^multiply the square of the 
diameter by .7oo4, or the square of the circumference 
by .0796. 

17. What is the area of a circle, whose diameter is 
40 rods? 

(40X3.1416) -r2=i:62.8320. 62.8330x201= 1256.64. 

' s ' ' ' ■ ■ 

What is a circle ? Wliat is the circumferenoe ? What is the diam- 
eter ? What is the radius } What is the rule for finding the area of 
a circle ? 
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EXAMPLES. 

18. What is the area of a circle, whose diameter is 
64 rods ? 

19. What is the area of a circle, whose circumfer- 
ence is 130 rods ? 

20. What is the area of a circular pond, whose 
diameter is 20 rods ? 

21. What is the area of a circle, whose circumfer- 
ence is 48 feet ? , 

371* To find the side of a square, equal in area to 
a circle whose diameter or circumference is given, — 

Rule. Multiply the diameter by .8862, or the ciiy 
cufhference by .2821. 

EXAMPLES. 

22. The diameter is 100 feet. What is the side 
of a square of equal area ? 

23. The circumference of a circle is 196 feet. What 
is the side of a square of equal area? 

372. To find the side of the largest square in- 
scribed in a circle of a given diameter or circumfer- 
ence, — 

Rule. Multiply the diameter by .7071, or the cir- 
cumference by .2251. 7%e product will be the side 
of the largest square. ^ , 

'^EXAMPLES. 

24. What is the side of a ^uare inscribed in a cir- 
cle whose diameter is 16 feet J 

25. What is the side of a square inscribed in a cir- 
cle whose circumference is 156 feet ? 

^ ^ 

What is the rule for finding the side of a square equal in area to a 
circle of a given diameter } What is the rule for finding the side of 
the largest square inscribed in a circle of a given diameter or oircum 
ferenoe } 



> 
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Obs. Atl,^^^ may be fonned by tak- 
ing two points upon* a plane surface and 
attaching to them a ring of thread and 
followiTig it ' ound ytitH a pencil, keeping 
it extended j^ the form of a triangle. , 



373, To find the area of an ellipse, — 

* 

Rule. Multiply the product of the longest and 
shortest diameter by .7854. 

EXAMPLES. 

26. What is the surface of an elliptical pond, whose 
longest diameter is 100 feet, and shortest diameter 60 
feet? 

•27. How many s^are feet in an elliptical table, the 
longest diameter of which is 4 feet, the shortest 2 feet, 
9 inches ? «^ 



MENSURATION OP SOLI 

SECTION XLI. 



D^. 



374. A SPHERE, or globe, is a solid, bounded by a 
curve surface, every point of which is equally distant 
from a point within it, called the centre. 

375. The diameter, or axis, of a sphere is a straight 
line passing through the centre and b6th ends,, ter- 
minating at the surface ? 

376. To find the surface of a sphere or globe^— 

Rule. Multiply the circumference by the diameter 
or axis. ^ ^ jj^ 

What is the rule for finding the area of an ellipse ? What is a 
sphere? What is its diameter? What is the rule for finding its 
■urfiice ? 



i 
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1. What is the area of a sphere whose diameter i 
EO inches ? 

(20X3.l416)X20=1256.640=the surface. 

EXAMPLES. 

2. What is the surface of a sphere whose diameter 
is 30 inches?. 

3. What is the surface of a sphere whose circumfer- 
ence is 44 inches ? 

377, To find tlie solid content of a sphere, — 
Rule. Multiply the cube of the diameter by .5236. 

4. What is the solidity of a sphere whose diameter 
is 16 inches ? 

163 X. 6236=2144.6656. 

EXAMPLES. 

5. What is the solidity of a* sphere whose axis is 
4 feet ? 

» 

6. What is the solidity of the moon, supposing her 
to be a perfect sphere, and her axis 2180 miles? 

378. To find the surface of a cylinder, — 

Rule. Multiply the drcumference of the base by 
the height. The product will be the curve surface^ 

to which add the areas of the ends. 

* 

7. What is the surface of a cylinder, whose length 
is 20 feet, and the diameter of the l>ase 30 inches. 

3. 1416 X 2i^ X 20= 157.080. 
The area of the bases found by Art. 370. 

8. What is the surface of a cylinder, whose length 
is 36 feet, and the circumference of its biase 64 inches? 

What is the nile for finding the soHd content of a sphere ? What 
to the rule for finding the sumce of a cylinder ? 



I 
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379. To find the surface of a pyramid, — 

Rule. Find the area of the base, and the areas of 
the triangles which form the sides, separately. Their 
sum will he the whole surface, 

9. What is the surface of a triangular pyramid, each 
side of the base of which is 30 inches, and the per- 
pendicular upon a side from the vertex 12 feet ? 

(6x2J)X3=45 ft.=:the surface of the sides. 
The area of the base found by Art. 363. 

10. What is the surface of a square pyramid, each 
side of the base of which is 40 inches, and the per- 
pendicular upon a side from the vertex 16 feet ? 

380. To find the solidity of a pyramid, or cone, -^ 

Rule. Multiply the area of its base by one third 
of its height or length. 

'(Al(^). EXAMPLES. 

« 

11. What is the solid content of a pyramid, whose 
height is jSO feet, and \Vhose base is 20 feet square ? 

12. What is the solid content of a cone, whose 
height is 200 feet, and whose base is 50 feet in cir- 
cumference ? 

381. To find the solidity of a prism, or cylinder, — 

Rule. Multiply the area of the base by its length 
or height. 

13. How many cubic feet in a cylinder, whose 
length is 10 feet, and the area of its base 4 feet ? 

10x4=40 feet. 

What is the rule for finding the surface of a pyramid ? What m 
the rule for finding the solidity of a pyramid, or cone ? What is tlM 
rule for finding the solidity of a prism, or cylinder ? 
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EXAMPLES. 

14 How many cubic feet in a stick of timber, 9 
inches by 10 inches, and 50 feet in length ? 

15. How many cubic feet in a stick of timber, 10 
inches by 14 inches, and 40 feet in length ? 

382. To find the surface of a frustum of a pyra- 
mid, or a cone» — 

Rule. Multiply half the sum of the circumference 
of both ends by the slant height^ which will give the 
area of the curve, or convex, surface. The areas of 
both ends, added to this, will give the whole surface. 

16. What is the surface of a frustum of a square 
pyramid, the sides of the bases being 40 and 30 inches, 
and the slant height 12 feet ? 

(40 4- 30) X 2 X 12 = 1680 in. = surface of 
slant height. (40 X 40) -^ 12 = 133.3 in. of one 
base. (30 X 30) -f- 12 = 75 in. of the other base. 
(1680 + 133.3 + 75) -^ 12 = 157.358 square ft., 
whole surface* 

EXAMPLES. 

17. What is the whole surface of a frastum of a 
pyramid of five equal sides, the perpendicular height 
and the sides of the base at one end 36 inches, at the 
other 24 inches ? 

18. What is the whole surface of a frustum of a cone, 
the diameter of the larger base being 20 inches, of the 
smaller base 8 inches, and the slant height 12 feet ? 

383. To find the solidity of a frustum of a pyra- 
mid, or a cone, — 

Rule. Find the area of the two ends, and add the 

What is the rale for finding the surface of a frustum of a pyra« 
mid, or a coi^e ? What is the rule f6r finding the solid contents of m 
frustrum of a pyramid, or a cone ? 
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square root of their product to the sum of the areas 
of both ends. This, multiplied by one third of the 
perpendicular height, will give the solid content. 

EXAMPLES. 

19. What is the solid content of the frustum of a 
square pyramid, the sides of the bases being 15 and 
6 feet, and the height 24 feet ? 

20. What is the solid content of the frustum of a 
triangular pyramid, the height of the frustum 14 feet, 
the sides of the greater base 21, 15, and 12, and those 
of the less base 14, 10, and 8 feet ? 

21. What is the" solid content of the frustum of a 
oone, the diameters of the bases being 38 and 27 
inches, and the height 11 feet? • 

22. What is the solid content of a mast of a ship, 
60 feet high, and girths at one end 64 inches, and at 
the other 36 inches ? 



SIMILAR SURFACES. 

SECTION XLH. 

384. The areas of all circles are to each other as 
the square of their diameters, or as the square of their 
circumferences. Thus, if the diameter of one circle 
be 3 feet, and the diameter of another be 4, the first 
circle is to the second as 3^ : 4^, or as 9 : 16 ; the first 
circle is ^^ of the second. 

If the circumference of one circle be 6 feet, and that 
of another 10 feet, the first circle is to the second as 
63 : 103, or as 36 : 100; the first circle is -^75=^ of 

the second. 

■■ - ... ^ 

What is the relation of different areas of circles ^ 



1 
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EXAMPLES. 

1. The diameter of a circle is 4 feet. What is the 
diameter of another, 6 times as large ? 

2. The diameter of a circular pond is 40 feet. What 
is the diameter of another, 5 times as large ? 

3. The circumference of a circle is 16 feet. What 
is the circumference of a circle 8 times as large ? 

4. The circumference of a pond is 150 feet. What 
is the circumference of a pond 6 times as large ? 

5. The circumference of a circulsur piece of land is 
35 rods. What is the circumference of a piece 2^ 
times as large ? 

385. The area^ of all similar surfaces are to ectch 
other as the squares of their like dimensions. 

386. All solid bodies are to each other as the cube 
of their diameters or similar sides, 

6. If a ball 4 inches in diameter weigh 40 pounds, 
what will a ball of the same metal weigh, whose diam- 
eter is 6 inches ? 

43 : 63 : : 40 : 135. 

EXAMPLES. 

7. If a ball 6 inches in diameter weigh 135 pounds, 
what will a ball weigh whose diameter is 4 inches ? 

8. What must be the inside measure of a cubical 
bin containing 20 bushels? (268.8 cu. in. to the gall.) 

9. What must be the inside measure of a cubical 
cistern, that will hold 50 hogsheads ? 

10. If a ball 10 inches in diameter weigh 240 
pounds, what is the diameter of one of the same metal 
that weighs 45 pounds ? 

What is the relation of the different areas of all similar surfEU^ea . 
What is the proportion of aU aoUds to each other ^ 
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MENSURATION OF BOARDS AND TIMBER. 

SECTION XLni. 

387. To find the area of a board, — 

Rule. Multiply the length by the mean width, 

Obb. One half of the sum of the width at each end is the mean 
iddth, when the board tapers regularly. 

EXAMPLES. 

1. What is the content of a board 9 feet, 6 inches 
long, and 14 inches wide at one end, and 12 inches 
wide at the other ? 

2. What is the content of a board 13 feet, ^nches 
long, and 12 inches wide at one end, and 9 inches at 
the other ? 

3. What is the content of a board 10 feet, 10 inches 
long, and 11 inches wide ? 

388. To find the content of four-sided timber, — 

Rule. Multiply the mean breadth by the mean 
thickness. The product^ multiplied by the length, will 
give the content. 

Obs. If the timber tapers regularly &om one end to the other, 
one half the dimensions at the two ends may be taken for the mean 
dimensions. If the timber does not taper regularly, several dimen- 
sions may be taken at equal intervals, and their sum divided by the 
number of intervals, for the mean dimensions. 

EXAMPLES. 

4. What is the content of a stick of timber 24 feet, 
6 inches long, the average breadth 14 inches, the aver- 
age thickness 13 inches ? 

5. What is the content of a stick of timber 27 feet. 

What is the rule for finding the area of a board ? What is the rul« 
Cor finding the content of four sided timber ? 
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4 inches long, the average breadth 18 inches, and the 
average thickness 15 inches ? 

389. To find the content of round timber, — 

Rule. Find one fovrih of the mean girth, and 
square it, and multiply it by the length, 

Obs. An allowance must be made for the tnickness of the bark 
No rough timber under 6 inches in diameter is mmsured in tibis way. 
This rule, though generally used, gives the content ^ too smalL 

BXAHFLES. 

6. What is the content of a tree 24 feet long, and 
its mean girth 8 feet ? 

7. What is the content of a tree 30 feet long, and 
its meip girth 5 feet, 8 inches ? 



GAUGING. 

SECTION XLIV. 

390. Gauging is the process of finding the content 
of vessels of all kinds. 

391. The dimensions, in gauging, are taken on the 
inside of the vessel. 

392. Rule. Add together the squares of the head, 
the bung, and tvnce the middle diameter. This sum,, 
m,uUipli&l by the length, and also by .000566, giv€s 
the content in wine gallons ; multiplied by .0004642, 
gives the content in beer gallons ; by .000487, in dry 
gallons, 

Obs. 1. This is the most accurate method of finding the contents 
in casks. 

Obs. 2. The middle diameter may be found by measuring the 

What is the rule for finding the content of round timber ? What 
U gauging } What is the rule for gauging } 
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circumference of the cask half the distance between the bung and th« 
head, and dividing it by 3.1416, and then subtracting twice we thick- 
ness of the staves. 

Obs. 3. A diagonal rod is sometimes used for finding the content 
of casks, but it does not give the contents so accurately as the pro- 
ceding rule. 

1. What is the content, in wine gallong, of a cask 
whose length is 40 inches, the bung diameter ^4 
inches, the head 27, and the middle diametei 32 
inches ? 

(34«+272+642) X 40 X .0006667= 136.677. 

EXAMPLES. 

2. What is the content of a cask, in wine gallons, 
measuring 48 inches in length, the head diameter 34, 
the middle 36, and bung 40 inches ? 

3. What is the content of a cask, in wine gallons, 
measuring 60 inches in length, the bung diameter 
36 inches, the middle 34, and the head 32 ? 

4. What is the content of a cask, in wine gallons, 
measuring 60 inches in length, the bung diameter 40 
inches, the middle 36, and the head 34? 



TONNAGE OF VESSELS. 

SECTION XLV. 

393. The following rule is adopted by ship car- 
penters, who build vessels at a certain price per ton : — 

Rule. Multiply the length of the keel, breadth at 
the mam beam, and depth of the hold together, and 
divide their continued product by 95, and the quotietit 
will be the tonnage. 

In double^ecked vessels, one half of the breadth is 
taken as the depth. 

What is the carpenters' rule for finding the tonnage of vessels ? 

V 
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Government Rule. If the vessel be double^ecked^ 
take the length from the fore .part of the main stem 
to the after part of the main po^t, above the upper 
deck, the breadth at ihe broadest part €ibove the fnain 
wales, half of which breadth shall be accounted the 
depth of such vessel, and deduct from the length % 
of the breadth^ and m^ultiply the remainder by the 
breadth^ and the product by the depth, and divide this 
last product by 95. The quotient will be the govern- 
ment tonnage. 

If the vessel be single-decked, multiply the length 
and breadth, as before taken, by the depth, taken from 
the under side of the deck to the ceiling in the hold. 

EXAMPLES. 

1. What is the tonnage of a single-decked vessel, 
by the carpenters' rule, whose keel is 75 feet, the 
breadth 24 feet, and the depth 8 feet ? 

2. What is the tonnage of a double-decked vessel, 
by the carpenters' rule, whose keel is 80 feet, and 
breadth 27 feet ? 

3. What is the tonnage of a single-decked vessel, 
by the government rule, which measures in length 84 
feet, in breadth 32 feet, and in depth 12.5 feet ? 

4. What is the tonnage of a double-decked vessel, 
by the government rule, which measures at the keel 
120 feet, and 36 feet breadth at the beam ? 



jaa*:^. 



MECHANICAL POWERS, 

SECTION XLVI. 

394. There are six mechanical powers, viz., the 
lever, the wheel and axle, the pulley, the inclined 
plane, the screw, and the wedge. 

What is the government rule for finding the tonnage of vessels! 
How many mechanical powers are there ? What are they ? 



1 
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395. The lever is a bar, supposed to be inflexibte, 
movable upon a fulcrum. 

396. To find what weight can be raised by a given 
power, — 

Rule. The power is to the weight as the distance 
from the fulcrum^ to the weight is to the distance from 
the power to the fulcrum. 

EXAMPLES. 

1. If the power be 150 pounds, the long arm 8 feet, 
and the short arm 2 feet, what weight can be. raised? 

Obs. The distance from the power to the fiilcrum is called the 
lonff arnif the distance from the fulcrum >to the weight, the short arm. 

2. If the arms of a lever are 15 feet and 3 feet, and 
the weight 600 pounds, what is the power ? 

397. If the lever rest on two fulcrums, the whole 
length is to the long arm as the whole weight is to the 
weight on the short arm.; or the lofig arm is to the 
short arm, as the weight supported by the short arm is 
to the weight supported by the long arm,. 

EXAMPLES. 

3. If A and B carry a weight of 300 pounds sus- 
pended upon a pole 9 feet long, and there is 6 feet 
between the weight and A, and 4 feet between the 
weight and B, how many pounds does each carry ? 

4. If A and B carry 150 pounds upon a lever 8 feet 
long, where must the weight be placed, that A may 
caiTy f of it ? 

398. The principle of the wheel _ and axle is the 
same as that of the lever; the long arm of the lever 

What is the lever ? What is the rule for finding what weight can 
be raised by a given power ? What is the principle of the wheel and 
axle? 
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corresponding to half the diameter of the wheel, and 
the short arm to half the diameter of the axle. 

EXAMPLES. 

6, If the diameter of a wheel be 4 feet, and that of 
the axle 6 inches, what weight will 160 pounds raise ? 

6. What weight will 300 pounds raise, if the diam- 
eter of a wheel be 10 feet, and that of the axle 2 feet ? 

399. In movable pulleys, the power is to the weight 
as 1 is to twice the number of pulleys, 

EXAMPLES. 

7. What weight can 300 pounds raise, with 3 mov- 
able pulleys ? 

8. What power can raise 2 tons, with 10 movable 
pulleys ? 

Ob8. In the preceding examples no allowance is made for friction. 
In all practical applications, this allowance must be made. 

400. On an inclined plane, the length of the plane 
is to its perpendicular height as the weight is to the 
power, 

EXAMPLES. 

9. An inclined plane is 30 feet long, its perpendicu- 
lar height is 6 feet. What power will draw up a 
weight of 500 pounds? 

10. What power will draw a train of cars weighing 
60,000 pounds up an inclined plane, which rises 10 
feet in 60 rods ? 

401. The principle of the screw is the same as 
that of an inclined plane. The power is to the weight 
as the distance between two threads of the screw is to 
the circumference of a circle described by the power. 

What is the proportion of the power, in moyable pidleys, to the 
weight ? What is the rule for the inclined pl^e } What for the screw i 
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11. What weight must be applied to turn a screw 
whose threads are J inch apart, with a lever 16 inches 
long, to raise 1000 pounds ? 

402. The wedge is a double inclined plane. 

403. The power applied to the head of the wedge 
is to the weight as one half the thickness of the head 
is to the length of its longest side. 

Obs. Great allowance must be madQ for Motion, in all practical 
applications of the screw and the wedge. 



GENERAL ANALYSIS. 

SECTION XLVn. 

404. It is very desirable that the pupil, after hav- 
ing learned the preceding rules, should be made famil- 
iar with applying the principles of analysis to all 
classes of questions. The pupil may be allowed to 
give a solution in his own way, but should be required 
to state each step in the process of the analysis. 

.1. If 24 yards of cloth cost f 120, what will 15 
yards cost ? 

If 24 yards cost $120, 1 yard will cost ^ of 120= 

. If 1 yard cost , 16 yards will cost 16 times 

24 24 

as much. 

^^X^^ = $76. 

u 

• — ■ ■ *• 

What is the rule for the wedge > What is it deRirable that the 
pupil should be made famiii^ <with ? 

v» 17 
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2. If a family of 9 persons spend $120 in 8 months, 
bow much will serve a family of 24, 16 months ? 



40 2 8 
0X0 



= |640. 



11 9 persons spend $120 in 8 months, 1 person 
would spend i as much in 8 months, and i as much in 
1 month. 120 is therefore divided by 9 and 8. 24 
persons would spend 24 times as much as 1 person in 
1 month, and 16 times as much more in 16 months. 
Therefore 120 must be multiplied by 24 and 16. Can- 
celling the common factors, the answer will be $640. 

EXAMPLES. 

3. A person spent i, i, and ^ of his money, and had 
$104 left. How much had he at first ? 

4. It is required to divide $620 among A, B, and C, 
so that A may have i, B |, and tV- What will each 
receive ? 

5. A says to B, If you will give me $50, I shall 
have as much as you. B says to A, Give me $44, and 
I shall have twice as much as you. How much had 
each at first ? 

6. A's age is double that of B, and B's is triple that 
of C, The sum of their ages is 140 years. What is 
the age of each ? 

7. A paid away i and i of his money, and had $66. 
How much had he at first ? 

8. Two persons, A and B, have the same income. 
A saves -J of his, annusAly; but B, by spending $50 
per annum more than A, at the end of 4 years finds 
himself $100 in debt. What is their income ? 

9. Divide the number 36 into three such parts that 
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i of the first, i of the second, and i of the third, may 
all be equal to each other. 

10. If 240 men, in 5 days, of 11 hours each, can 
dig a trench 230 yards long, 3 yards wide, and 2 deep, 
in how many days, of 9 hours long, will 24 men dig 
a trench 410 yards long, 5 yards wide, and 3 deep ? 

11. If 6 pounds of tea be worth 8 pounds of coffee, 
and 12 pounds of coffee be worth 40 pounds of sugar, 
how many pounds of sugar may be obtained for 18 
pounds of tea ? 

If 6 pounds of tea be worth 8 pounds of coflFee, 18 
pounds would be worth 3 times as much, 24. If 12 
pounds of coffee be worth 40 pounds of sugar, 24 
pounds would be worth 80 pounds of sugar. 80 
pounds of sugar may be obtained for 18 pounds of tea. 

12. If 18 bushels of corn are worth 3 barrels of 
flour, and 4 barrels of flour are worth 5 cwt. of sugar, 
and 6 cwt. of sugar are worth 3 cwt. of coffee, how 
much coffee can be purchased for 36 bushels of corn ? 

13. A, B, and C enter into partnership. A puts in 
$320, B $460, and C $500. They gain $200. What 
is each man's share of the gain ? 

14. A bankrupt owes $24650, and his whole prop- 
erty is worth only $16240. How much can he pay 
on $960. 

15. A can do f of a piece of work in 9 days, B can 
do i of it in 4 days, and C can dp f of it in 12 days. 
In how many days can they do the whole, by working 
together ? 

16. A farmer had 84 sheep in two pastures. In one 
pasture there were twice as many as in the other. 
How many were there in each ? 

17. f of a certain number exceeds f of it by 1'^ 
What is the number ? 
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18. A horse and saddle are worth $120. The horse 
is worth 5 times as much as the saddle. What is the 
price of each ? 

19. A horse and chaise are worth $350. The horse 
is worth f as much as the chaise* What is the price 
of each ? 

20. There is a fish whose head is 8 inches long. 
His tail is as long as his head and half the length of 
his body ; his body is as long as his head and tail 
both. What is the whole length of the fish ? 

21. A and B can cut 4 cords of wood in 3 days. B 
and C can cut 5 cords in 2 days. A and O can cut 
7 cords in 4 days. How much can they cut iti 1 day, 
working together ? 

22. A and B lay out equal sums of money in trade. 
A gains $126; B loses $87; and A's money is now' 
double that of B's. What did each lay out ? 

23. What number is that, from which if 6 be sub- 
tracted, f of the remainder will be 40 ? 

24. What numbers are those, whose difference is 7, 
and sum 33 ? 

25. Two travellers start at the same time from two 
places 150 miles apart, and travel towards each other. 
In what time will they meet, if one goes 8 miles a 
day, and the other 7 ? 

26. A woman bought some apples at 3 for a cent, 
and as many more at 2 for a cent, and she sold them 
all again at 5 for 2 cents, and found she had lost 6 
cents. How many of each did she buy ? 

27. What length must be cut off a board that is 7| 
inches broad, to contain a square foot, or as much as 
another piece 12 inches long and 12 inches broad ? 

28. Divide $1000 among A, B, and C, so as to give 
A. $120 more and B $95 less than C. 
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PROBLEMS. 

SECTION XLVIII. 

405. The sum of two numbers, and the quotient 
resulting from one divided by the other, being given, 
to find the two numbers, — 

Rule. The sum of two numbers , divided by the 
quotient resulting from the greater divided by the less 
increased by 1, will give the less. The less, subtract^ 
ed from the sum, will give the greater. 

1. The sum of two numbers is 36. If the greater 
be divided by the less, the quotient will be 5. What 
are the two numbers ? 



36-1-5+ l=6=the less. 36 — 6=30=the greater. 



EXAMPLES. 



2. Divide 144 into such parts, that if the greater be 
divided by the less, the quotient will be 24. 

3. Divide 96 into such parts, that if the less be di- 
vided by the greater, the quotient will be f . 

4. The sum of the ages of A and B is 60. A is 
three times as old as B. What are their ages ? 

5. Divide 156 injo such parts, that if the greater be 
divided by the less, the quotient will be 26. 

406. The difference of two numbers, and the quo- 
tient resulting from one divided by the other, being 
given, to find the two numbers, — 

Rule. The differ eiice of two numbers, divided by 

What is the rule for finding two numbers, when the sum of the 
numbers and the quotient resulting from dividing one by the other 
tre given ? What is the rule for finding two numbers, when the dif- 
ibrence of the numbers and the quotient resulting from dividing one 
by the other are given ? 
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the quotient resulting from the greater divided h^ 
the less diminished by 1, will give the less number. 
The less number^ added to the difference^ will give 
the greater, 

6. The difference between the ages of A and B is 
12 years, but A is three times as old as B. What are 
their ages ? 

12-T-3 — 1=6, the less. 6+12=18, the greater. . 

EXAMPLES. 

7. The sum of the ages of A and B is 60 years, 
but B's age is f of A's age. What are their ages ? 

8. A hare starts 60 rods before a greyhound, but the 
greyhound, pursuing the hare, runs 4 rods to the hare's 
3. How many rods will the greyhound run before 
overtaking the hare ? 

9. The difference of two numbers is 92, and the 
smaller number is i of the larger. What are the 
numbers ? 

407* The sum and product of two numbers being 
given, to find the two numbers, — 

Rule. Subtract the product of the two numbers 
from, the square of half their sum. The square root 
of the remainder, added to half th^r sum, vnll be the 
larger number, which, subtracted from half their sum^, 
vnll give the smaller. 

10. The sum of two numbers is 100, and their prod- 
uct is 2100. What are the numbers ? 

(100 4- 2) X 50 = 250a V(2500 — 2100) = 
V 400 = 20. 20 + 50 = 70, the larger number. 50 
— 20 =: 30, the smaller number. 

What is the rule for finding two numbers, when their sum and 
product are given ? 
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EXAMPLES. 



11. The sum of two numbers is 9. Their product 
18 20. What are the numbers ? 

12. Divide 40 into two such parts that their prod- 
uct shall be 384. 

13. Find two numbers whose sum shall be 30, and 
their product 224. 

14. .The sum of the ages of two brothers is 45 
years, and the product of their ages is 500 years. 
What is the age of each ? 



•• 



408. The product and difference of two numbers 
being given, to find the two numbers, — 

Rule. Add the square of their difference to four 
tirnes fheir product The square root of the sum will 
he the sum of the two numbers. Half their sum, 
added to half their difference, will he the larger num- 
ber, (Abt. 42.) 

15. Find two numbers whose difference is 8, and 
their product 240. 

8-2 -}- 240 X. 4 = 1024. V 1024 = 32*. 32 -- 2 
= 16. .16 4- 4 = 20, the larger number. 20 — 8 
= 12, the smaller. 

EXAMPLES. 

16. The difference of the ages of two brothers is 4 
years. The product of their ages is 192 years. What 
is the age of each ? ♦ 

17. A says to B, The product of our ages is 2700 
years, but their difference is only 4 years. How old 
was each ? 

18. The difference between the length and breadth 
of a rectangular field is 6 rod s. The number of square 

What is the rule for finding two numbers, whf n their product and 
difference are giyen ? 
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rods in the field is 3240. What is the length and 
breadth of the field ? 

400. The sum of two numbers and the sum of 

their squares being given, to find the numbers, — 

Rule. Siibtract the sum of the squares from the 
square of the sum. One half the remainder mil be 
the product of the numbers. The sum and product 
being known, the numbers may be found by Art. 407. 

19. The sum of the squares of two numbers is 41. 
The sum of the numbers is 9. What are the num- 
bers ? 

5-^-i-^^ = 20, the product. V(¥ — ¥) = Vi = 
i* i + f = ^> ^^6 larger number, f — i = i = 
4, the smaller number. 

EXAMPLES. 

20; Divide 20 into two such parts that the sum of 
their squares may be 208. 

21. Divide 36 into two such parts that the sum of 
their squares may be 656. 

410. The sum of the squareis of two numbers and 
the difierence of the numbers being given, to find the 
two numbers, — 

Rule. From the sum of their squares subtract the 
square of their difference, and one half of the remain- 
der will be the product of the numbers. The product 
and difference of the two nwtnbers being known, the 
numbers m,ay be found by Art. 408. 

22. The sum of the squares of two numbers is 

"What is the rule for finding two numbers, when the sum of the 
numbers and the sum of their squares are given ? What is the rule 
for finding two numbers, when the sum of the squares and the differ- 
ence of the numbers are given ? 
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1424.- The difference of the numbers is 12. What are 
the two numbers ? 

(1424 — 122) ^ 2 = 640, the product. (640 X 4) 
+ 144 = 2704. V2704 = 52. 52 -r- 2 = 26. 26 
4- 6 = 32, the larger number. 32 — 12 = 20, the 
smaller number. * 

EXAMPLES. 

23. Find two numbers whose difference is 5, and 
the sum of their squares 1025. 

24. There are two square fields, the sum of the con- 
tents of which is 596 rods. The difference in the 
length of the sides of each is 6 rods. What is the 
length .of one of the sides of each field ? 

25. There were two laborers, each of ^hom dug a 
square piece of ground, of which the side was as 
many feet long as the laborer was years old. The 
difference of their ages was 12 years. The number 
of square feet dug by each was 1040 feet. What was 
the age of each laborer ? 

411. The sum of the squares of two pumbers and 
the product of the numbers being given, to find the 
two numbers, — 

Rule. Add twice their product to the sum of their 
squares^ and the square root of the sum will be the 
sum of the numbers. The sum and product being 
known, the numbers may be found by Art. 407. 

26. The sum of the squares of two numbers is 225. 
Their product is 108. What are th6 two numbers? 

V(225 + 2 X 108) = V441 = 21, their sum.. (21 
^ 2f = 10^3 ^ ijoj. llOi — 108 = 2i. Vf = 
f J + V = 12, the larger number. 21 — 12 = 9, 
the smaller number. 

What is the rule for finding two numbers, when the sum of the 
squares and the product oi the numbers are giyen ? 

. w 
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EXAMPLES. 

27. Find two numbers whose product is 72, and tlM 
Bum of their squares 145. 

28. The product of two numbers is 200. The sum 
of their squares is 689. What jure the numbers ? 

412. The sum of the cubes of two numbers and 
the sum of the numbers being given, to find the num- 
bers, — 

RuLE« Divide the sum of the cubes by the sum of 
the numbersy and subtract the quotient from the square 
of the sum, i of the remainder will be the product of 
the numbers. The sum- and product being knmm^ the 
numbers may be found by Art* 407. 

29. The sum of the cubes of two numbers is 407. 
The sum of the numbers is 11. What are the num- 
bers ? 

407 -^ 11 = 37. (121 — 37) -^ 3 = 28, the 
product. V(H^ — ^^) = VI = f. f + -y- = 7, 
the larger number. U — 7 = 4, the smaller number. 

• EXAMPLES. 

30. The sum of the cubes of two numbers is 189; 
The sum of the numbers is 9. What are the num^ 
bers? 

31. The sum of two numbers is 8, and the sum of 
their cubes is 152. What are the numbers ? 

32. The sum of two numbers is 21, and the sum 
of their cubes is 2331. What are the numbers? 

413. The difference of the cubes of two numbers 

What is the rule for finding two numbers^ when the cubes and th* 
iiim of the numbers is given F 
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and the difference of the numbers being given, to find 
the numbers, — 

Rule. Divide the difference of the cubes by the dif- 
ference of the numbers^ and from the quotient subtract 
the square of the difference of the numbers, ^ of the 
remainder will be the product of the numbers. The 
product and difference of two numbers being known, 
the numbers may be found by Art. 408. 

33. The difference of two numbers is 3, and tlie 
difference of their cubes is 117. What are the num- 
bers ? 

(117 ~ 3) — 9 = 30. 30 -^ 3'= 10, the product. 
(10 X 4) + 9 = 49. V49 + 3 = 10. 10 -7- 2 = 
5, the larger nuriiber. 7^5 =2, the smaller number. 

EXAMPLES. 

34. The difference of the cubes of two numbers is 
604, and the difference of the numbers is 4. What 
are the numbers ? 

35. The difference of the cubes of two numbers is 
973, and the difference of the numbers is 7. What 
are the numbers ? 

36. The difference of the cubes of two numbers is 
504, and the difference of the numbers is 6, What 

are the numbers ? 

37. The difference of the cubes of two numbers is 
485, and the difference of the numbers is 6. What 
are the numbers ? 

38. There are two cubical stacks of hay. The 
larger contains 784 cubic feet more than the smaller. 
The difference of the sides of the stacks is 4 feet. 
What is the content of each stack ? 

What is the rule for finding two numbers, when the difference of 
the cubes and the difference of the numbers are glyen ? 
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PRACTICAL QUESTIONS. 

SECTION XLIX. 

1. How many days are there from the fifteenth of 
May to the sixteenth of December, both days inchided ? ^ 

2. The mariner's compass was invented iu Europe 
in 1302. How long was that before the discovery of 
America by Columbus, in 1492?/^^ 

3. There was an army composed of 104 battalions, 
each consisting of 600 men. JVhat was the number 
of men in the wholfe army ? . . / 9 ^ ^ > 

4. The salary of the President of the United States 
is $25,000 a year. /.What is that a day, there being 
365 days in a year (^^^ ^^ ff- 

5. If one ounce of gold be estimated at $18f, how 
many pounds ojf.gold woulji there be in one- million 
of dollars? , /.^^ .. , J ^-h 

6. If one' pound" of silver be estimated at $15j-, 
what would be the weight of five millions of dollars 
in silver rl, r ^i"^ , • • 

7. There are two numbers, the smallest of which is 
80. Their difierence is 28, WJjat^is the greater 
number, and what is their sum ? ^ *U 

8. What number, subtracted from the square of 46, 
will leave 12 times 32 ? 

9. There are two numbers, the greater of which 
IS 73 times 109, and their difference 17 times 2S. 
What is their sura and product? >! \^ , ;\ ^' ^77 

— 10. What number is that, from which if f of f be 
subtracted, the remainder will be i^ ? ,*?^ / z^ 

^ 11. What number is that, which being dividbd by 
3^, and multiplied by 4 J, the product will be 2 ? 



1 
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12. How many bushels of oats, at 45 cents per 
bushel, must be given for 90 blishels of corn, worth 
80 cents per bushel ? / ^ {.^j 

13. How many bushels of potatoes, at 67 cents per 
bushel, must be given for 2 barrels of flour, at $6 per 
barrel, 4 cwt. of sugar, at $6^^ per cwt., and 16 pounds 
of tea, at 45 cents per pound ? 6 / ^ '^ 

14. What is the interest of $560 from May second, 
1848, to March sixth, 1850, at 6^ per cent. ? 

j,ir-yv^i Lowell, September. 4, 1840. 

15. For value received, I promise to pay to William 
Snow, or order, $800, on demand, with interest. 

Leonard Boit. 

On this note were the following endorsements : — 

January 6, 1842, $104. July 10, 1843, $16. Sep^ 
tember 9, 1843, %1^. December 11, 1846, $120. 

Whskt was due April 15, 1848 ? 

16. A merchant bought sugar at $6^^ per cwt., cash. 
At what must it be sold, cash, to gain 20 per cent. ^\^(^ 

17. A merchant bought sugar at $6 per cwt., 4 
months' credit. At what must it be sold, cash, to 
gain 20 per cent., calculating interest for the time of 
credit at 6 per cent. ? ^ Q y ^^ -f 

18. A merchant bought sugar at $6 per cwt., cash. 
At what must it be sold per cwt. to gain 20 per cent., 
allowing 6 months' credit ? ^, /y / 

19. The sum of the ages of A and B is 72 years, 
but B's age is only \ of A's age. What is the age of 
each? ^^ .' 

20. There lire two numbers, which are in the pro- 
portion of 5 to 8. The ^um of the numbers is 32. • 
What are the numbers?. A.^- A, l,- 

21. There are two numberS^'whose' difference is 30- 

w* 
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The smaller number is f of the larger. What are tbt 
numbers ? ' ij ^^ 

22. The difference between the ages of A and B is 
6 years. B's age is { of A's age. What are the ages 
of each ? ^ ,-^ V ^o *'v "^ 

23. Divide 60, into two sucU parts that their prod- 
uct shall be 525. ^ /*> l( ' --. i^ ^ 

24. There is a piece of landin the form of a rectan- 
gular parallelogram, containing 1176 feet. The sum of 
two of the adjacent sides is 70 feet. What is the 
length and breadth of the field ?^v^> -4/2-^5 {/ 

25. There is a piece of land in the form of a par- 
allelogram, containing 960 feet, one side of which is 
16 feet longer than the other side. What is the length 
of each side ? -^r <; J^f C - ^ c> 

> 26. A is 8 years older than B, and the product of 
' the^ ages is 2100 years. What is the age of each ? 2/^ ^ 

' - '27. The difference of two numbers is 4. The sum ^ 
of their squares is 656. What are the two numbers ? ^ j { 

28. There are two square fields which together con- 
tain 1525 square feet. The side of the largest field is Li\ 
6 feet longer than the side of the other. What is the 
length of one side in each field ? -^ ''? • 

29. A merchant bought sugar at $6 per cwt., at 4 
months' credit. At what price must it be sold to gain 
20 per cent., and allow 6 months' credit ? 7/ < t "/* 

30. A merchant bought sugar at $6 per cwt., cash. 
At what price must it be sold per cwt., cash, to gain 20 
per cent., and allow 6 per cent, discount ? 

31. A merchant sold goods amounting to $1200, by 
• which he gained 25 per cent, and allowed 10 per cent, 

discount. What was the prime cost ? 

32. Three persons. A, B, and C, purchased a ship^ 
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of which A paid for f, B for f, and C paid $1600. 
What part of the ship had C, and what did A and B 

pay ? 

33. A and B engaged in trade with a capital of 
f 4000, of which A's share was to B's as 7 to 5. At 
the end of 15 months, their whole stock was increased 
to $5680. What was each partner's share of the 
gain ? — 

34. If a person lends $10,000 at 6 per cent, com- 
pound interest, and allows the interest to accumulate 
in the hands of the creditor, excepting $250 per 
annum, which he wants for his family, how much will 
the creditor owe him at the end of 12 years ? 

35. A ship takes a cargo of sugar from Havana to 
St. Petersburg at £4 10 s. per ton of 2240 lbs., 5 per 
cent, primage. Her cargo consists of 2480 boxes, 
averaging 480 lbs. each, and tare averaging 54 lbs, 
each. What is th# amount of her freight ? 

36. A ship was cjiarterad for a voyage from Boston 
to Havana, and thence to St. Petersburg. She is to 
have $1000 for the run from Boston to Havana, and 
£4 10 s. per tori, with 5 per cent, primage, for a full 
cargo of sugar from 'Havana to St. Petersburg. She 
delivered at St. Petersburg 495 tons. Her port charges 
at Havana were $815, at St. Petersburg $925. The 
expense of sailing was $500 a month, and she was 
four months on the voyage. The wear and tear was 
estimated at 3 per cent., and the insurance paid was 
2f per cent, on a valuation of $25,000. What did she 
make on the voyage, estimating the pound sterling at 
$4.80? 

37. If two ships start from the same place at the 
same time, and one sails due south 56 miles, and the 
other due east 42 miles, how far apart will they then 
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38. There is a cone 40 feet high. How many feet 
of its top must be cut off to leave one half of its con- 
tents ? 

39. There is a square pyramid 60 feet high. What 
part of its top must be cut off to leave one third of its 
contents ? 

40. There are two cannon balls. One weighs 54 
pounds, and the other 8 pounds. The diameter of the 
less is 4 inches. What is the diameter of the greater ? 

41. If a young man saves from his salary $100 a 
year, and invests it annually for 20 years, what sum 
will he have saved at that time ? 

42. Divide $300 among three persons, A, B, and C, 
so that when A receives $4, B receives $5, and G 
receives $6. How much will each receive ? 

43. What must be the radius* of a circle that con- 
tains one acre ? . - ? , # 

44. Divide 72 into two^acjiorp, the sum of whose 
squares shall be 145? - ^ 

45. If A's age be multiplied by B's age, the product 
will be 1200 years. The sum of the squares of their 
ages is 25o0 years. What is the age of each ? 

R 

46. There are two square buildings paved with 
stones a foot square each. The side of one building 
exceeds that of the other by 10 feet, and both pave- 
ments contain 2500 stones. What is the length of 
one side of each building ? 

47. There are two square fields which together con- 
tain 244 square rods, but one field contains 44 square 
rods more than the other. What is the length of one 
side of each field ? 

48. The difference of two numbers is 9. The dif- 
ference of their squares is 351. What are the num- 
bers ? 
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49. There is a field in the form of a rectangular 
parallelogram, containing 192 square rods. The dis- 
tance from one corner to its opposite is 20 rods. What 
IS the length and the breadth of the field ? 

60. There are two numbers whose sum is 16. The 
sum of their cubes is 1792. What are the numbers ? 

51. There are two numbers whose difference is 10. 
The difference of their cubes is 3250. What are the 
numbers ? 

52. A sheepfold was robbed three nights in succes- 
sion. The first night, half the sheep were stolen, and 
half a sheep more ; the second night, half the remain- 
der were taken, and half a sheep more. The third 
night, half of what were left were taken, and half a 
sheep more, when the number was reduced to 20, 
How many were there at first ? 

63. A young hare starts 40 rods before a greyhound, 
and is not perceivea by him till she has been running 
40 seconds. The hare run^ at the rate of 10 miles an 
hour, and the dog pursues her at the rate of 18 miles 
an hour. How long will the dog be in overtaking 
the hare, and how far will he run ? 

64. A man, meeting a boy driving a flock of geese, 
said : G6od morning, my bi§y ; where are you going 
witli your fifty geese? He replied, Sir, I have more 
than 50 ; and if I had i as many more, and i and i as 
many more, I should have 180. How many had 
he? 

55, What number is that which, being multiplied 
by 21, the product increased by 31, and the sum di- 
vided by 5, shall give 128 for the quotient ? 

66. What number is that which, if from three times 
its square 24 be subtracted, one half the remainder 
shall be equal to 3738 ? 

18 
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57. A master, with his apprentice, can perform a 
piece of work in 8 da3rs, which the master alone can 
perform in 12 days. In what time can the apprentice 
doit? 

58. -Divide 36 into two such {^irtd, that the square 
of the greater shall exceed the square of the less 
by 360. 

69. A person, inquiring the time of the day, received 
for an answer that the time past noon was f of the 
time till midnight. What was the time ? 

60. The mast of a ship is 80 feet long. The diam- 
eter of the base is 3 feet, that of the top 8 inches. 
What is its solidity ? 

61. If a family of 10 persons spend $800 in 9 
months, how many dollars would maintain them 12 
months, if 6 persons were added to the family ? 

62. At what time, between five fend six o'clock, are 
the hour and minute hands of a clock exactly to- 
gether ? 

63. If 12 oxen will eat 3^ acres of grass in 4 weeks, 
and 21 oxen will eat 10 acres in 9 weeks, how many 
oxen will eat 24 acres in 18 weeks, the grass being 
supposed to grow at an uijiform rate during the time ? 

64. Two trees on a horizontal plane are 120 feet 
distant from each other. One tree is 100 feet and the 
other 80 feet high. How far from the base of each 
tree must a person stand, that the distance from the 
top of each tree to the point where he stands may be 
the same as the distance of the tops of the trees from 
each other ? 

65. If a person spend f of his income in board and 
lodging, i in clothes, and save $60 a year, what is hia 
income ? 
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^ 66- In an orchard^ of the trees bear apples, i pears, 
"V peaches; 50 bear cherries, and 90 plums. How 
xiany trees are there in the orchard ? 

67. What is the present value of a deferred annuity 
of $1000, to commence after the expiration of 5 years,- 
smd then to continue for 20 years, including compound 
interest at 6 per cent. ? 

68. From a vessel containing 10 gallons of wine 1 
gallon was drawn out, and a gallon of water poured 
into the vessel. A gallon of the mixture was then 
drawn out, and another gallon of water poured in. 
Now, the like process being repeated 10 times, it is 
required to find how much wine remained in the ves- 
sel, supposing the two fluids were thoroughly mixed 
each time. 

69. If a steam engine pass over 4 feet in the first 
second, and 88 feet in the sixtieth second of its motion, 
how far will it travel in the first minute, supposing its 
motion to be increased each second by a constant 
quantity ? 

70. The sum of three numbers in continued propor- 
tion is 52, and the sum of the extremes is to the mean 
as 10 is to 3. What are the numbers ? 

. 71. An army having been drawn up in a square, there 
were 79 men over ; but in attempting to increase each 
side of the square by one man, there were wanting 80 
men to complete the square. What was the number 
of men ? • 

72. A gentleman has a garden in the form of a rec- 
tangle, surrounded by a walk 7 feet wide. There are 
15,000 square feet in the garden, and 3696 square feet 
in the walk. What is the length and breadth of the 

^^11 • 
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67. A master^ with his apprentice, can perform a 
piece of work in 8 days, which the master alone can 
perform in 12 days. In what time can the apprentice 
doit? 

68. -Divide 36 into two such parts, that the square 
of the greater shall exceed the square of the less 
by 360. 

69. A person, inquiring the time of the day, received 
for an answer that the time past noon was f of the 
time till midnight. What was the time ? 

60. The mast of a ship is 80 feet long. The diam- 
eter of the base is 3 feet, that of the top 8 inches. 
What is its solidity ? 

61. If a family of 10 persons spend $800 in 9 
months, how many dollars would maintain them 12 
months, if 6 persons were added to the family ? 

62. At what time, between five llnd six o'clock, are 
the hour and minute hands of a clock exactly to* 
gether ? 

63. If 12 oxen will eat 3i acres of grass in 4 weeks, 
and 21 oxen will eat 10 acres in 9 weeks, how many 
oxen will eat 24 acres in 18 weeks, the grass being 
supposed to grow at an uijiform rate during the time ? 

64. Two trees on a horizontal plane are 120 feet 
distant from each other. One tree is 100 feet and the 
other 80 feet high. How far from the base of each 
tree must a person stand, that the distance from the 
top of each tree to the point where he stands may be 
the same as the distance of the tops of the trees from 
each other ? 

66. If a person spend f of his income in board and 
lodging, i in clothes, and save $60 a year, what is bis 
income ? 
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66- In an orchard^ of the trees bear apples, i pears, 
J peaches; 50 bear cherries, and 90 plums. How 
many trees are there in the orchard ? 

67. What is the present value of a deferred annuity 
of f 1000, to commence after the expiration of 5 years,- 
and then to continue for 20 years, including compound 
interest at 6 per cent. ? 

68. From a vessel containing 10 gallons of wine 1 
gallon was drawn out, and a gallon of water poured 
into the vessel. A gallon of the mixture was then 
drawn out, and another gallon of water poured in. 
Now, the like process being repeated 10 times, it is 
required to find how much wine remained in the ves- 
sel, supposing the two fluids were thoroughly mixed 
each time. 

69. If a steam engine pass over 4 feet in the first 
second, and 88 feet in the sixtieth second of its motion, 
how far will it travel in the first minute, supposing its 
motion tp be increased each second by a constant 
quantity ? 

70. The sum of three numbers in continued propor- 
tion is 52, and the sum of the extremes is to the mean 
as 10 is to 3. What are the numbers ? 

, 71. An army having been drawn up in a square, there 
were 79 men over ; but in attempting to increase each 
side of the square by one man, there were wanting 80 
men to complete the square. What was the number 
of men ? • 

72. A gentleman has a garden in the form of a rec- 
tangle, surrounded by a walk 7 feet wide. There are 
15,000 square feet in the garden, and 3696 square feet 
in the walk. What is the length and breadth of the 
gardan ? 
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73. A bin is 8 feet long and 3 feet wide. How high 
must it be made to contain 50 bushels? 

74. How many acres are there in a square field, the 
diagonal of which is 60 rods ? 

75. What is the circumference of a circle, the diam- 
eter of which is 45 feet? * 

76. If the weight of a cubic foot of granite be 2720 
ounces, what will be the weight of a block of granite 
6 feet long, 3 feet thick^and 4 feet wide ? 

77. If the weight of a cubic foot of granite be 2720 
ounces, what will be the weight; of a granite pillar 20 
feet in length, and 4 feet at one end and 2^ feet at the 
other? 

78. How many gallons of water will a cylindrical 
cistern contain, that is 10 feet deep aad 6 feet in 
diameter? 

79. How many yards of carpeting, | of a yard wide, 
will be required to carpet a room 17| feet by 23^ feet ? 

80. How many solid feet are there in a globe 60 feet 
in diameter? 

81. How many square feet of surface are there in a 
globe 6 feet in diameter ? 

83. If there fall during a shower 2^ inches of rain, 
h^w many hogsheads of water will fall on an acre ? 

83. 2400 dollars are to be divided between A, B, and 
C, in such a manner that A's share shall be to B's as 
3 to 4, and B's to C's as 2 to 3. What are the shares ? 

84. Divide 1600 dollars among four persons in the 
proportion of ^, |, 1, and Ij. What are the several 
shares ? ' 
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85. What would be the cost of excavating a cellar 
42 feet long, 24 feet wide, and 6 feet and 9 inches deep, 
at 12^ cents a cubic yard ? 

• 86. What sum of money will yield $160.40 in one 
year and six months at 5 per cent, simple interest ? 

87. How much per cent, will be lost on flour that is 
bought at $6.50 and sold at $5.37^ per barrel ? 

88. If a ball 2^ inches in diameter weighs 4| pounds, 
what would be the weight of a similar ball 9 inches in 
diameter ? 

89. The President's salary is $25,000 per annum. 
How much can he spend per day and lay up $12,000 
per annum? 

Worcester, Jan. 1, 1850. 

90. For yalije received I promise to pay to John 
Fletcher, or order, three hundred dollars and sixty 
cents, on demand with interest. 

Benjamin Leland. * 

On this note were the following endorsements : — 

Received, May ♦, 1850, $64. Received, June 12, 
1851, $95. Received, Sept. 16, 1852, $88. 

What was due March 8, 1853. 

Lowell, May 1, 1848. 

91. For value received I promise to pay to Charles 
Spear, or order, the sum of nine hundred and forty-six 
dollars and forty-three cents, on demand with interest. 

Ebenezer Wright. 

On this note were the following endorsements: — 

Received, July 6, 1849, $208. Received, Sept 12, 
1850, $405. Received, May 5, 1851, $309. 

What was due June 7, 1852? 

X 
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92. When was the balance of the following account 
due? 

Dr, William Dow in account toith James Ide. Or, 



1850. 
January 8, 
April 16, 
May 12, 
June 6, 
July 8, 



For Merchandise, 
For Merchandise, 
For Merchandise, 
For l^erchandise, 
For Merchandise, 



S224 
347 
524 
634 
724 



36 
83 
63 
27 
16 



1850. 
March 4, 
June 3, 
July 2, 
July 20, 
August 13, 



By Merchandise, 
By lllerchandise, 
By Merchandise, 
By Merchandise, 
By Merchandise, 



;gf342T6 
491 ' 
318 
402 
317 



45 

29 
19 
14 



93. When was the balance of the following account 
due? 



Dr. 



JBenjamin Lord in account with Henry Hunt. 



Cr. 



1848. 
Sept. 20, 
Oct. 12, 
Nov. 8, 
Bee. 24, 



For Merchandise, 
For Sundries, 
For Sundries, 
For Merchandise, 



5460 
784 
625 



74 
34 
39 



433 26 



1848. 
Sept. 12, 
Sept. 28, 
Oct. 14, 
Dec. 30, 



By Merchandise, 
By Sundries, 
By Sundries, 
By Merchandise, 



S524 
638 
721 
248 



62 
94 
44 
65 



94. A merchant bought 150 barrels of flour at 9 
dollars a barrel, and sold f of it for the whole cost. 
What per cent, did he gain on the part sold? 

95. Bought 30 acres of land at $250 per acre, and 
having kept it 12 years sold it at 8 cents per foot, after 
giving a piece 60 rods long and 3 rods wide for a street. 
What is the gain allowing 6 per cent, compound in- 
terest on the cost of the land ? 

It 

96. If a fire engine throws water through a f inch 

pipe at the rate of 60 feet per second, how many hogs- 
heads of water will it throw in an hour? 

97. What quantity of water will run through a*pipe 
16 inches in diameter in 24 hours, when the velocity 
is 6 feet per second ? 

99. If the weight of a cubic foot of granite be 170 
lbs. avoirdupois, what will be the weight of a block of 
granite 3 feet wide, 2^ feet thick, and 12 feet long? 

99. What is the value* of a cubic foot of gold, if its 
weight be J of a ton, and the value of one pound be 
worth $300. 
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m 

100. What is the content of the frustum of a cone, in 
wine gallons, the depth being 50 inches, and the diam- 
eters of the bases 24 and 30 inches ? 

101. A certain island is 73 miles in circumference; 
and if two men set out from the same point in the same 
direction, the one travelling at the rate of 5 and the 
other at the rate of 3 miles an hour, in what time will 
they come together ? 

102. Four men bought a grindstone 30 inches in 
diameter, and agreed that the first should use it till he 
ground down i of it for his share, deducting 6 inches 
of diameter in the middle for waste, and then that the 
second should use it till he ground down another J part, 
and so on. What part of the diameter must each grind 
down for his share ? 

103. A circular pond occupies half an acre. What 
length of cord would be required to strike the circle ? 

104. The base of a right-angled triangle is 160 feet, 
and the sum of the sides is 800 feet. What are their 
lengths ? . 

105. A garden is 100 feet long and 80 feet broad, 
and a border of equal breadth surrounds the sides of it, 
which is just ^ of the garden. What is the breadth of 
the border ? 

106. By selling flour at $9 per barrel, I gain 10 per 
cent. For how much per barrel must I sell it to gain 
16 per cent. ? 

107. By selling flour at $9.50 per barrel, I gain 12 
per cent. How much per cent* shall I lose if I sell the 
same flour at $8.75 per barrel ? 

108. For how much per yard must cloth be sold, 
which cost $3.50 per yard, to gain 12^ per cent. ? 

109. A merchant bought cloth at $4.75. At what 
price must he sell it in order to gain 15 per cent. ? 
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110. The liabilities of a bankrupt are $75,434, and 
his assets $12,672 ; what per cent, will he pay ? 

111. A bankrupt compromises with his creditors for 
33^ per cent. How much will he pay on a claiai of 

$8640? 

112. How many boards, 12 feet 4 inches long and 
8^ inches wide, will floor a room 24 feet by 18. 

113. A merchant sold flour at $9 a barrel, by which 
he cleared f of his money ; afterwards he raised the 
price to $9J75 a barrel. What did he gain per cent, 
by the latter price ? 

114. How many solid feet are there in a hewn stick 
of timber, 40 feet long 1 foot 4 inches square at one 
end and 2 feet square at the other? 

115. At what distance from the fulcrum must the 
weight of 8 lbs. be placed to raise a weight of 100 lbs. 
6 inches from the fulcrum ? 

116. What weight will 200 lbs. raise, if the diameter 
of a wheel be 12 feet and that of the axle 2^ feet ? 

117. What is the content of a tree 45 feet long, if 
its mean girth be 6 feet ? 

118. What is the content of a stock of 10 boards, 
13 feet long and 12 inches wide at one end and 8^ 
inches at the other ? 

119. How high must a pile of wood be, that is 8 
feet long and 3 feet 4 inches wide, to make six feet of 
wood? 

120. What is the weight of a conical stack of hay, 
the height of which is 24 feet and the base 16 feet, 
allowing 5 lbs. to a cubic foot ? 

121. A borrows of B $20,000 to be paid in 20 equal 
annual instalments on interest at 5 per cent. What 
sum must be paid annually ? 
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122. A manufacturer purchased wool at 40 cents per 
lb. The wool was then scoured, at a cost of 2 cents 
per lb. of scoured wool, shrinking 30 per cent, in the 
process. It was next colored at a cost of 5 cents per 
lb. ; after which 10 lbs. of oil, costing 12^ cents per lb., 
were added to each 100 lbs. of colored wool. The 
manufacturer then spun the wool into yarn, in which 
process there was a further waste of 5 per cent. The 
expense of spinning was 5 cents per lb. of yarn. The 
yarn was then woven into cloth, at an expense of 12 
cents per lb. The cloth was then cleansed and pressed, 
(called "finishing,") in which process there was a 
shrinkage of 10 per cent, in weight and 7 per cent, in 
length — the cost being 2 cents per lb. of finished cloth. 
"What was the cost of the wool per lb. after scouring? 

123. What was the cost of the wool per lb. after 
coloring ? 

124. What was the cost of the wool per lb. after 
oiling ? 

125. What was the cost of the wool per lb. after 
spinning ? 

126. What was the cost of the wool per lb. after 
weaving ? 

127. What was the cost of the wool per lb. after 
finishing ? 

128. If a yard of the cloth before finishing weighed 
7 oz., what was its cost ? 

129. If a yard of cloth after finishing weighed 7 oz., 
what was its cost? 

130. If a piece of cloth before finishing weighed 12 
lbs., what would be its weight after finishing? 

131. If a piece of cloth before finishing weighed 14 
lbs. and measured 21 yards, what would it cost per 
yard according to the above estimate ? and what would 
it weigh and measure, and cost per yard, after finishing ? 

X* 
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The smaller number is f of the larger- What are the 
numbers? . ' ^.. 'i' 

22. The difference between the ages of A and B is 
6 years. B's age is i of A's age. What are the ages 
of each ? ^ , -^ V jJ> ^ ^ 

23. Divide 60. into two sucl^ parts that their prod- 
uct shall be 525. ^^N ^(-^ i"^^ 

24. There is a piece ol landin the form of a rectan- 
gular parallelogram, containing 1176 feet. The sum of 
two of the adjacent sides is 70 feet. What is the 
length and breadth of the field ?^^> ^Z^ 3 \/ 

25. There is a piece of land in the form of a par- 
allelogram, containing 960 feet, one side of which is 
16 feet longer than the other side. What is the length 
of each side '^ ^QSt ^ - % Cj' 

/J 26. A is 8 years older than B, and the product of 
^■^' their ages is 2100 years. What is the age of each ? IfQ \ 

'• - ' 27. The difference of two numbers is 4. The sum ; 
^'^ f of their squares is 656. What are the two numbers? '//^ 

28. There are two square fields which together con- 
tain 1525 square feet. The side of the largest field is Lj i) 
6 feet longer than the side of the other. What is the 
length of one side in each field ? •->* ^? • 

29. A merchant bought sugar at $6 per cwt., at 4 
months' credit. At what price must it be sold to gain 
20 per cent., and allow 6 months' credit ? /^ ^ ^ "/* 

30. A merchant bought sugar at $6 per cwt., cash. 
At what price must it be sold per cwt., cash, to gain 20 
per cent., and allow 6 per cent, discount ? 

31. A merchant sold goods amounting to $1200, by 
• which he gained 25 per cent, and allowed 10 per cent. 

discount. What was the prime cost ? 

32. Three persons. A, B, and C, purchased a ship^ 

ft- •■> 

V ^ : • 
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of which A paid for f, B for f, and C paid $1600. 
. What part of the ship had C, and what did A and B 
pay? 

33. A and B engaged in trade with a capital of 
$4000, of which A's share was to B's as 7 to 5. At 
the end of 15 months, their whole stock was increased 
to $5680. What was each partner's share of the 
gain ? — 

34. If a person lends $10,000 at 6 per cent, com- 
pound interest, and allows the interest to accumulate 
in the hands of the creditor, excepting $250 per 
annum, which he wants for his family, how much will 
the creditor owe him at the end of 12 years ? 

35. A ship takes a cargo of sugar from Havana to 
^St. Petersburg at £4 10 s. per ton of 2240 lbs., 5 per 

cent, primage. Her cargo consists of 2480 boxes, 
averaging 480 lbs. each, and tare averaging 54 lbs. 
each. What is th€ amount of her freight ? 

36. A ship was c^iartered for a voyage from Boston 
to Havana, and thence to St. Petersburg. She is to 
have $1000 for the run from Boston to Havana, and 
£4 10 s. per ton, with 5 per cent, primage, for a full 
cargo of sugar from ^Havana to St. PetersWurg. She 
delivered at St. Petersburg 495 tons. Her port charges 
at Havana were $815, at St. Petersburg $925. The 
expense of sailing was $500 a month, and she was 
four months on the voyage. The wear and tear was 
estimated at 3 per cent., and the insurance paid was 
2| per cent, on a valuation of $25,000. What did she 
make on the voyage, estimating the pound sterling at 
$4.80? 

37. If two ships start from the same place at the 
same time, and one sails due south 56 miles, and the 
other due east 42 miles, how far apart will they then 
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38. There is a cone 40 feet high. How many feet 
of its top musi be cut off to leave one half of its con- 
tents ? 

39. There is a square pyramid 60 feet high. What 
part of its top must be cut off to leave one third of its 
contents ? 

40. There are two cannon balls. One weighs 54 
pounds, and the other 8 pounds. The diameter of the 
less is 4 inches. What is the diameter of the greater ? 

41. If a young man saves from his salary $100 a 
year, and invests it annually for 20 years, what sum 
will he have saved at that time ? 

42. Divide $300 among three persons, A, B, and C, 
BO that when A receives $4, B receives $5, and C 
receives $6. How much will each receive ? 

43. What must be the radius* of a circle that con- 
tains one acre ? - . ' \ -^ 

44. Divide 72 into two jfsujtora, the sum of whose 
squares shall be 145? 

45. If A's age be multiplied by B's age, the product 
will be 1200 years. The sum of the squares of their 
ages is 2500 years. What is the age of each ? 

46. There are two square buildings paved with 
stones a foot square each. The side of one building 
exceeds that of the other by 10 feet, and both pave- 
ments contain 2500 stones. What is the length of 
one side of each building ? 

47. There are two square fields which together con- 
tain 244 square rods, but one field contains 44 square 
rods more than the other. What is the length of one 
side of each field ? 

48. The difference of two numbers is 9. The dif- 
ference of their squares is 351. What are the nuqi- 
bers ? 
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49. There is a field in the form of a rectangular 
parallelogram, containing 192 square rods. The dis- 
tance from one corner to its opposite is 20 rods. What 
IS the length and the breadth of the field ? 

60. There are two numbers whose sum is 16. The 
sum of their cubes is 1792. What are the numbers ? 

51. There are two numbers whose difference is 10. 
The difference of their cubes is 3250. What are the 
numbers ? 

52. A sheepfoW was robbed three nights in succes- 
sion. The first night, half the sheep were stolen, and 
half a sheep more ; the second night, half the remain- 
der were taken, and half a sheep more. The third 
night, half of what were left were taken, and half a 
sheep more, when the number was reduced to 20. 
How many were there at first ? 

63. A young hare starts 40 rods before a greyhound, 
and is not perceivea by him till she has been running 
40 seconds. The hare runs at the rate of 10 miles an 
hour, and the dog pursues her at the rate of 18 miles 
an hour. How long will the dog be in overtaking 
the hare, and how far will he run ? 

54. A man, meeting a boy driving a flock of geese, 
said : G6od morning, my bi§y ; where are you going 
with your fifty geese ? He replied, Sir, I have more 
than 50 ; and if I had i as many more, and i and i as 
many more, I should have 180. How many had 
he? 

55. What number is that which, being multiplied 
by 21, the product increased by 31, and the sum di- 
vided by 5, shall give 128 for the quotient ? 

56. What number is that which, if from three times 
its square 24 be subtracted, one half the remainder 
Bhall be equal to 3738 ? 

18 
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57* A mastet) with his apprentice, can perform a 
piece of work in 8 days, which the master alone can 
perform in 12 days. In what time can the apprentice 
doit? 

68. -Divide 36 into two such parts, that the square 
of the greater shall exceed the square of the less 
by 360. 

69. A person, inquiring the time of the day, received 
for an answer that the time past noon was f of the 
time till midnight. What was the time ? 

60. The mast of a ship is 80 feet long. The diam- 
eter of the base is 3 feet, that of the top 8 inches. 
What is its solidity ? 

61. If a family of 10 persons spend $800 in 9 
months, how many dollars would maintain them 13 
months, if 6 persons were added to the family ? 

62. At what time, between five 'and six o'clock, are 
the hour and minute hands of a clock exactly to- 
gether ? 

63. If 12 oxen will eat 3^ acres of grass in 4 weeks, 
and 21 oxen will eat 10 acres in 9 weeks, how many 
oxen will eat 24 acres in 18 weeks, the grass being 
supposed to grow at an uij^form rate during the time ? 

64. Two trees on a horizontal plane are 120 feet 
distant from each other. One tree is 100 feet and the 
other 80 feet high. How far from the base of each 
tree must a person stand, that the distance from the 
top of each tree to the point where he stands may be 
the same as the distance of the tops of the trees from 
each other ? 

66. If a person spend f of his income in board and 
lodging, i in clothes, and save $60 a year, what is hia 
income ? 



A 
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66- In an orchard i of the trees bear apples, i pears, 
i peaches; 60 bear cherries, and 90 plums. How 
many trees are there in the orchard ? 

67. What is the present value of a deferred annuity 
of $1000, to commence after the expiration of 6 years,- 
and then to continue for 20 years, including compound 
interest at 6 per cent. ? 

68. From a vessel containing 10 gallons of wine 1 
gallon was drawn out, and a gallon of water poured 
into the vessel. A gallon of the mixture was then 
drawn out, and another gallon of water poured in. 
Now, the like process being repeated 10 times, it is 
required to find how much wine remained in the ves- 
sel, supposing the two fluids were thoroughly mixed 
each time. 

69. If a steam engine pass over 4 feet in the first 
second, and 88 feet in the sixtieth second of its motion, 
how far will it travel in the first minute, supposing its 
motion to be increased each second by a constant 
quantity ? 

70. The sum of three numbers in continued propor- 
tion is 62, and the sum of the extremes is to the mean 
as 10 is to 3. What are the numbers ? 

. 71. An army having been drawn up in a square, there 
were 79 men over ; but in attempting to increase each 
side of the square by one man, there were wanting 80 
men to complete the square. What was the number 
of men ? • 

72. A gentleman has a garden in the form of a rec- 
tangle, surrounded by a walk 7 feet wide. There are 
15,000 square feet in the garden, and 3696 square feet 
in the walk. What is the length and breadth of tha 
garden ? 
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73. A bin is 8 feet long and 3 feet wide. How high 
must it be made to contain 50 bushels ? 

74. How many acres are there in a square field, the 
diagonal of which is 60 rods ? 

75. What is the circumference of a circle, the diam- 
eter of which is 45 feet? 

76. If the weight of a cubic foot of granite be 2720 
ounces, what will be the weight of a block of granite 
6 feet long, 3 feet thicky»and 4 feet wide? 

77. If the weight of a cubic foot of granite be 2720 
ounces, what will be the weight of a granite pillar 20 
feet in length, and 4 feet at one end and 2^ feet at the 
other ? 

78. How many gallons of water will a cylindrical 
cistern contain, that is 10 feet deep aod 6 feet in 
diameter? 

79. How many yards of carpeting, | of a yard wide, 
will be required to carpet a room 17jj feet by 23^ feet ? 

80. How many solid feet are there in a globe 60 feet 
in diameter? 

81. How many square feet of surface are there in a 
globe 6 feet in diameter? 

83. If there fall during a shower 2^ inches of rain, 
h^w many hogsheads of water will fall on an acre? 

83. 2400 dollars are to be divided between A, B, and 
C, in such a manner that A's share shall be to B's as 
3 to 4, and B's to C's as 2 to 3. What are the shares ? 

84. Divide 1600 dollars among four persons in the 
proportion of ^, |, 1, and Ij. What are the several 
shares ? ' 



\ 
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85. What would be the cost of excavating a cellai 
42 feet long, 24 feet wide, and 6 feet and 9 inches deep, 
at 12| cents a cubic yard? 

• 86. What sum of money will yield ^160.40 in one 
year and six months at 5 per cent, simple interest ? 

87. How much per cent, will be lost on flour that is 
bought at $6.50 and sold at $5.37^ per barrel ? 

88. If a ball 2^ inches in diameter weighs 4| pounds, 
what would be the weight of a similar ball 9 inches in 
diameter? 

89. The President's salary is $25,000 per annum. 
How much can he spend per day and lay up $12,000 
per annum? 

Worcester, Jan. 1, 1850. 

90. For yalije received I promise to pay to John 
Fletcher, or order, three hundred dollars and sixty 
cents, on demand with interest. 

Benjamin Leland. * 

On this note were the following endorsements : — 

Received, May ♦, 1850, $64. Received, June 12, 
1851, $95. Received, Sept. 16, 1852, $88. 

What was due March 8, 1853. 

Lowell, May 1, 1848. 

91. For value received I promise to pay to Charles 
Spear, or order, the sum of nine hundred and forty-six 
dollars and forty-three cents, on demand with interest. 

Ebenezer Wright. 

On this note were the following endorsements: — 

Received, July 6, 1849, $208. Received, Sept 12, 
1850, $405. Received, May 5, 1851, $309. 

What was due June 7, 1852? 

X 



i 
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21. The product of any two mixed numbers, when 
the whole numbers are alike and the sum of the frac- 
tions is 1, may be found by prefixing the product of 
one whole number by the other increased by 1 to the 
product of the fractions. Thus, 8f x 8i=72f . 8 times 
8+1 (9) is 72. 72 prefixed to (§Xi) | is 72f. 

What is the product of 

4|x4i? I«ixl2i? 14^xl4f? 

4fx4i? 16^xl6§? 15iXl5f? 

8|x8f? 18fxl8f? 13fxl3t? 

9fx9f? 14|xl4|? 14|X14J? 

22. The product of any two mixed numbers, when 
the difference of the whole numbers is 1, and the sum 
of the fractional part is 1, may be found by prefixing 
the square of the larger whole numbers, less 1, to the 
difference of the square of the fraction of the larger 
number and 1. Thus, 8^x7^=6313^. The square of 
8 is 64, less 1 is 63. The square of f is /^, subtracted 
from 1 (If) is xV 63 prefixed to ^ is 63/^. . 

What is the product of 

3ix2f ? 7fx6f ? 12fxl2ff ^ 

6fx5f? 8Ax7tV? 16fxl5i'?. 

7ix9i? 12fx8i? ^ 19|xl2|? ; 



SECTION IV. 



23, The principles involved in the following con- 
tractions may be left to the ingenuity of the pupils to 
discover. 

24, The product of two numbers, of two or three 
figures each, when the sum of the figures in the place 
of units is 10, may be found by writing the product of 
the units, then the product of the difference of the tens 
by the unit figure of the smaller number, then the 
product of the figure in the place of tens of the larger 
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number increased by 1, by the figure in the place of 
the tens of the smaller. Thus, 32x28=896. 8 times 
2. 8 times (3—2) 1. 2 times (3+1) 4. 126x84= 
10584. 4 times 6. 4 times (12—8) 4, 8 times* 
(12+1!) 13. 

What is the product of 

44x86? 28x92? 76x84? 

63x97? 134x46? 84x116? 

. 76x84? 172x68? 172x38? ' 

97x43? 97x123? 184x46? 

127x83? 87x143) 47x73? 

138x142? 64x96? 124x146? 

142x168? 97x83? 67x73? 

"t 154x176? , 84x76? 84x96? 

' 163x187 ?• 132x158? 172x188? 

Obs. Jt is the most conyenicnt to write the smaller number under the 
larger. 

The product of any two numbers of three or four 
figures each may be found when the figures in the 
place of units are alike in each, and the sum of the 
figures in the place of tens is ten, by prefixing to the 
product of units the product of the figures preceding 
the units, plus their sum multiplied by the unit figure, 
omitting the right-hand figure. Thus, 564x344= 
214416. 

564 
344 

194016 

The product of 56x34, found by Art. 24, is 1904. 
The product of the sum of 56x34 (90) multiplied by 
the unit figure 4 is 360, omitting the right-hand figure 
(0) is 36, this added to 1904 is 1940, prefixed to (4x4) 
16 is 194016. 

Obs. When the product of the units contains but one figure, a cipher 
^vrnst be prefixed. 
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What is the product of * 

663x443? 993x513? 

774x334? 876x236? 

886x426? 668x448? * 

1076x736? 1274x634? 

26« Thq product of two numbers of three figures 
each, when the sum of the figures in the place of units 
is ten, and the figures in the place of hundreds are alike, 
may be found by writing first the product of the units, 
then the product of the difference of the tens by the 
unit's figure of the smaller number, then the product 
of one of the figures in the place of the hundreds by 
the sum of the figures in the place of the tens increased 
by 1, then the product of the figure in the place of hun- 
dreds. Thus, 643x627=403161. 7 times 3. 7 times 
(4_2) 2. 2 times (4+1) 5. (4+^+1) 7 times 6. 6 
times 6. 963x927=892701. 7 times 3. 7 times (6 
—2) 4. 2 times (6+1) 7. (6+2+1) 9 times 9. 9 
times 9. 



What is the product of 



404x426? 976x964? 

573x557? 987x953? 

684x676? 1274x1256? 

797x763? 1287x1273? 
862x858? . 1473x1467? 

845x835? 1475x1455? 

975 X 965 ? 1565 x 1545 ? 

26. The product of two numbers, of three or four 
figures each, when the figures in the place of units are 
alike, and the figures in the place of tens are 5, may be 
found by prefixing the product of the figures in the 
places of tens and hundreds, plus the significant fig- 
ures of their sum multiplied by the unit's figure, to the 
product of the figures in the place of units. Thus, 
654x454=296916. The product of 65 by 45 is 2925. 



J 
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(See Section 4.) The significant figures of 65x45 
(110) are 1 1. 4 times 11 afe 44. 44 added to 2925 is 
2949. 2969 prefixed to 4 times 4 (16) is 296916. 

What is the product of 

652x452? 756x656? 

754X654? 857x457? 

753x853? 954x854? 

1254x954? • 1356x1256? 

1457x1257? 1558x1258? 

Obs. When the product of the figures in the place of units consists of 
but one figure, a cipher must be written in the place of tens. 
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27. To multiply by 13, 14, 15, &c., to 20. 

Multiply by the units' figure, and to each partial 
product but the first add the figure of the multiplicand 
in the place next to the one multiplied. The left-hand 
figure of the last -product must be added to the last 
figure of the multiplicand and this sum set at the left 
of the whole product. 

243454 
16__ 

3895264 

• 

6 times 4 are 24. 6 times 5 are 30 and 2 are 32 and 
4 are 36. 6 times 4 are 24 and 3 are 27 and 5 are 32. 
6 times 3 are 18 and 3 are 21 and 4 are 25. 6 times 4 
are 24 and 2 are 26 and 3*are 29. 6 times 2 are 12 
and 2 are 14 and 4 are 18. 1 and 2 are 3. 

What is the product of 

^5678 X 14 ? 274564 x 18 ? 

457345 X 16 ? 456734 X 19 ? 

434274x17? 645734x13? 

Y* 
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28. To multi|fly by 102, 103, &c., to 110. 
Multiply by the units' figure, and add to each partial 

product, after the second, the figure of "the multipli- 
cand, which is next but one, on the right, to the one 
multiplied, and prefix the last two figures of the mul- 
'tiplicand, plus the left-hand figure of the last partial 
product, to the wkole product. Thus, 245642 X 104= 
25646768. 

245642 
104_ - 

25546768 

4 times 2 are 8. 4 times 4 aire 16. 4 times 6 are 24 
and 1 are 25 and 2 are 27. 4 times 5 are 20 and 2 are 
22 and 4 are 26. 4 times 4 are 16 and 2 are 18 and 6 
are 24. 4 times 2 are 8 and 2 are 10 and 5 are 15. 
24 plus 1 are 25, prefixed to the whole producf make 
25546768. 

What is the product of 

3456784 X 103 ? 7456452 X 107 ? 

4234564 x 104 ? 2345678 X 108 ? 

5423457 X 105 ? 4236789 x 109 ? 

2345684x106? 643456x102? 

29. To multiply by 112, 113^ 120. 

Multiply by the units' figure, Wd to the product of 
the second figure of the multiplicand add the figure in 
the place of units ; to the product of each of the other 
figures add the sum of the two figures on the right of 
the one multiplied ; and to this product prefix the sum 
of the last two figures of the multiplicand plus the left- 
hand figure of the last partftil product, and to this prefix 
the last figure of the multiplicand, increased by the 
left-hand figure of the last sum when it contains more 
than one figure. 

2434543 
116_ 

282406988 
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6 times 3 are 18. 6 times 4 are 24 and 1 are 25 and 
3 are 28. 6 times 5 are 30 and 2 are 32 and (4+3) 7 
are 39. 6 times 4 are 24 and 3 are 27 and (4-f5) 9 
are 36. 6 times 3 are 18 and 3 are 21 and (4+5) 9 
are 30. 6 times 4 are 24 and 3 are 27 and (3+4) 7 
are 34. 6 times 2 are 12 and 3 are 15 and (4+3) 7 
are 22. 4 and 2 are 6 and 2 are 8, and 2 prefixed, 
make 282406988. 

What is the product of 

4134567 X 112 ? 7423456 X 116 ? 

3456784 x 113 ? 4234563 X 117 ? 

4256434 x 114 ? 4845678 X 118 ? 

3456742 X 115 ? 6345423 x 119 ? 

30. Almost all numbers of two or three figures each 
may be so separated into parts that their product may 
be found by some of the preceding methods. 

26 times a number equals 25 times the number plus 
the same number. 

43 times a number equals 44 times the number minus 
the same number. 

64 times 67 are equal to 55 x 67— 6/=3618. 

64 times 47=63 times 47+47. 96 times 75z=95 
times 75+75. 84 times 37 = 84 times 36+84. 126 
times 85=125 times 85+85. 

What is the product of 

43x36? 86x75? 126x65? 

46x53? 94x65? 124x45? 

48x63? 87x52? 136x75? 

54x79? 74x68? 137x122? 

63x86? 76x43? 144x165? 

66x73?. 72x67? 156x175? 
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Note A. p. 11. 

Arithmetic is sometimes called an art as well as a science. Science is fte 
classification of the elements of knowledge, or the systematic arrangement 
•f its simple truths. Art is the application of the principles of science to 
produce a result. 

Note B. p. 12. 

The process of expressing numbers by figures is, by many, divided into 
two parts, the one called notation, and the other numeration ; but as they 
cannot be learned separately, we can see no good reason why two terms 
should be applied to a single process, in one case rather than in another. 
No pupil can learn to write numbers without learning at the same time how 
to read them. 

Note C. p. 22. 

Multiplication is often defined to be the repetition of a number a proposed 
number of times ; but simply repeating a number will never give its sum or 
product, unless the word repeat be taken in a peculi^ and A^hnical sense. 
The statement that multiplication is a short way of performing addition is 
more properly an inference than a definition, and is true only in a limited 
sense, when the numbers are equal. After defining the multiplicand to be 
the number to be repeated, and the multiplier as denoting the number of 
times it is to be repeated, pupils are directed to make the larger number 
the multiplicand in all cases, and the smaller the multiplier, which must 
often produce an absurd result. According to this direction, 50 yards of 
cloth at 4 dollars a yard would come to 200 yards, instead of 200 dollars, for 
4 times 50 yards are 200 yards, not 200 dollars. 

Note D. p. 32. 4 

Division is often defined to be the finding how many times one number 
is contained in another ; but how can one number contain another of a differ- 
ent kind ? What propriety is there in saying that dollars contain yards, oz 
yards dollars ? 

Note E. p. 61. 

Instead of the rules in Arts. 90 and 91, the following may be used : — 
Divide the proposed numerator by the given fraction^ for a detiominator ofths 
fraction sought. Multiply the given fraction by the proposed denominatort 
for a numerator of the fraction soxvgld. 

Note F. p. 190. 

By the common method of linking together the prices of the several in- 
gredients, and then of finding the difference of these prices and the mean 
price, an absurd result is obtained. The difference of two denominate 
numbers is found to be of a different denomination from the numbers them- 
selves. Thus the difference of shillings, or dollars, or cents, is often 
pounds, bushels, or gallons, &c. 
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PROMISSORY NOTES. 

« 

$600. Boston, September 20, 1850. 

For value received, I promise James Senter to pay 
hinlf or his order, five hundred dollars on demand, 
with interest. Thomas Gibbs. 

$800. Boston, September 30, 1850. 

For value received, I promise George Wilson to pay 
him, or his order, eight hundred dollars in sixty days, 
with interest. 

$600. Salem, October 10, 185» 

For value received, I promise Joseph Welsh to pa • 
him, or his order, six hundred dollars in three month 
from date. 

$400. Lowell, September 10, 1850. 

For value received, I promise Samuel Clark to pay 
him, or bearer, four hundred dollars on demand, with 
interest. 

$640. Boston, June 12, 1850. 

For value received, I promise to pay to my own 
order six hundred and forty dollars in sixty days from 
date. James Leonard. 

• 

Obs. When notes are made payable to order, they are negotiable, 
or may be passed to others, after being endorsed. When made paya- 
ble to bearer, they are to be paid to the person who holds them, with. 
out endorsement. When made payable to a certain individual, named 
in the note, they are to be paid only to him. 
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DRAFTS. 

$100. Boston, September 30, 1850. I 

At sight, without grace, pay to the order of James 
Stetson one hundred dollars, value received, and 
oblige " Your obedient servant, 

John Bent. 
Messrs. W. J. Reynolds & Co., ^ 

Boston. , . 

$360. Boston, October 3, 1850. 

Sixty days after date, pay to the order of Edward 
Keyes three hundred and sixty dollars, value received, 
and place the same to my account. 

William Tudor. 
Messrs. Copeland & Kidder, 
Boston. 

BECEIPl'S. 

V 

$250. Boston, September 6, 1850. 

Received of William Bassett two hundred and fifty 
dollars on account. 

Charles Black. 

$460. Boston, June 10, 1850. 

Received of Francis Jackson four hundred and sixty 
dollars in full of all accounts. 

Manton Randall. 

$375. Boston, May 12, 1850. 

Received of John Leonard three hundred and sev- 
enty-five dollars in full of all demands. 

Levi Tower. 

Obs. -A receipt on accouni is given for part payment of a debt. ^A 
neeipt in fuU of all accouitu is given when aU accounts are settied^ , 



FORMS OF PROMISSORY NOTES, BRAJFTS, &a 299 

^ ■• 

and cuts off all accounts. A receipt in full of aU demands cuts off all 
daims whatever but negotiable notes, whicb may be obtained at anj 
tune. * 

OBDEBS. 

Boston, May 9, 1850. 

Mr. John Hunt, 

Please to pay Edwin Adams, or his order, lorty-five 
dollars, value received, and charge the same to the 
account of \ Yours, &c., 

Benjamin 'Lemist. ' 

Boston, June 6, 1850. 

Messrs. Olark & Huntington, 

Gentlemen, — Please to pay Samuel Putnam, or 
bearer, seventy-five dollars, in goods, and chaise the 
lame to the account of 

Caleb Wood. 
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FORM OF ACCOUNT CUiaiENT. 
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